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Interactions of Fat and Carbohydrate Metabolism— 
New Aspects and Therapies 


PRESIDENT’S ADDRESS 
By R. D. Lawrence, M.D., F.R.C.P. 


Assrract.—No one has so far produced anything approaching a clear picture of either 
fat or carbohydrate metabolism and the interactions of the two are still more involved 
and elusive although they clearly exist. Plants and animals build up reserves of fat 
from carbohydrate, but the reverse process (fat into carbohydrate), proved in plant seeds, 
is still unproven in animals, although theoretically possible. 

In normal human metabolism fat-carbohydrate interactions are almost hidden. The 
disturbances shown in the metabolism of a diabetic seem to give us the clearest indications 
of these interactions. Either carbohydrate or fat can be used as the main source of body 
fuel, but their metabolic course is very different, both as regards chemistry and function. 
It is only when carbohydrate is not available, either in starvation or severe diabetes, 
that fat provides the fuel of the body; this contrast is also manifest in the blood and 
internal organs, especially the liver. Under the commonest normal conditions of diet 
carbohydrate is predominantly and preferentially used for metabolism. The liver is rich 
in glycogen, poor in fat; the blood fat is minimal and ketone bodies, although perhaps 
present in smal! amount in the blood at most times, are absent on common tests. As soon 
as carbohydrate is insufficiently available, for the needs of metabolism, depot fat. flows 
to the liver and is there catabolized to ketone bodies which recent proof has shown to be 
burned peripherally in the muscles independent of carbohydrate metabolism. This is a 
normal process, harmful only in diabetes, and especially harmful when it occurs suddenly, 
e.g. when insulin is cut off from a fat diabetic dog or human patient. A diabetic supports 
with ease a prolonged severe ketosis but suffers from one of sudden onset, although of 
milder severity. Insulin in the diabetic and sugar in the starved switches metabolism 
from fat to carbohydrate usage very quickly and ketonuria usually disappears in three 
to six hours. 

‘Diabetic obesity” is very common and is often seen in the earliest stages and again 
after insulin treatment. It seems probable that hyperglycemia causes this obesity and 
this has been clearly established by observations on an unusual case of lipemia, diabetes 
and lipodystrophy. 
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Lipzmia may occur in two opposite phases of metabolism, one anabolic—when fat is 
on its way to storage, the other catabolic—when it is flowing from stores to the liver. The 
latter is the usual condition obvious in disease. 


Work has also been done which suggests that other lipotropic factors—choline, lipocaic, 
&c., exert an influence on carbohydrate-fat balance, more specifically the glycogen-fat 
balance in the liver. 

In America attention has been drawn to the frequent and persistent occurrence of fatty 
enlargement of the liver in diabetic children. The author has seen many diabetic children 
(usually in a state of chronic ketosis) with enlarged livers, but such enlargement has 
rapidly disappeared with better management of the diabetes. Only two out of some 500 
diabetic children have clearly shown the unmistakable syndrome of “ hepatomegalic 
dwarfism ”. In these two cases choline and lipocaic were given over prolonged periods 
without any effect: the liver, however, of one of these cases has since become normal by 
the addition of zinc protamine insulin. 


RésuME.—Jusqu’a présent aucune description claire n'a été présentée du métabolisme 
des hydrates de carbone ou des graisses, et leurs réactions mutuelles sont encore plus 
compliquées et difficiles 4 saisir, quoiqu’elles existent certainement. Les plantes et les 
animaux transforment les hydrates de carbone en réserves de graisse, mais le procédé 
inverse (transformation de graisse en hydrate de carbone), qui a été prouvé dans les 
graines des plantes, reste encore 4 étre démontré chez les animaux, quoiqu’il soit 
théoriquement possible. 

Dans le métabolisme humain normal, les réactions entre la graisse et hydrate de 
carbone sont presque complétement masquées. Les troubles métaboliques du diabétique 
semblent donner les indications les plus claires de ce que sont ces reactions. Le com- 
bustible principal de lorganisme peut étre hydrate de carbone ou la graisse, mais les 
deux procédés métaboliques sont trés différents, autant chimiquement que par leurs 
fonctions. La graisse forme le combustible de lorganisme seulement quand lhydrate 
de carbone vient & manquer, comme dans Vinanition ou dans le diabéte grave; cette 
différence se montre aussi dans le sang et dans les organes internes, le foie en particulier. 
Sous les conditions normales les plus ordinaires, ’hydrate de carbone est utilisé d’une 
mani¢re prédominante et de préférence dans le métabolisme. Le foie est riche en hydrate 
de carbone et pauvre en graisse, la graisse sanguine est au minimum, et les corps cétoniques, 
quoique le sang en contienne peut-¢tre presque toujours de petites quantités, ne sont pas 
décelés par les épreuves ordinaires. Dés que hydrate de carbone devient insuffisant pour 
les besoins du métabolisme, la graisse est transportée des dépots dans le foie, ot elle 
est transformée en corps cétoniques qui sont brailés a la périphérie, dans les muscles, 
indépendemment du métabolisme des hydrates de carbone, ainsi qu'il a été prouvé récem- 
ment. Ce procédé est normal, et nuisible seulement chez le diabétique, et surtout s'il 
se déclenche brusquement, par exemple chez un chien ou un malade diabétique gras 
privé d'insuline. Le diabétique supporte bien une cétose grave prolongée, tandis qu'il 
souffre d’une cétose moins grave 4 début brusque. L’insuline dans le diabétique et le 
sucre dans l’inanition changent trés rapidement le métabolisme de l'utilisation de la graisse 
a Vutilisation de hydrate de carbone, et la cétonurie disparait le plus souvent en 3 a 6 
heures. 

L’* obésité diabétique ” est trés fréquente, et se voit souvent dans les premiers stades 
de la. maladie, et de nouveau aprés le traitement insulinique. Elle est probablement due 
a l’hyperglycémie, et ceci a été clairement démontré par observation d’un cas rare de 
lipémie, diabéte et lipodystrophie. 

La lipémie peut exister dans deux phases opposées du métabolisme, l'une anabolique, 
quand la graisse est en route vers ses dépots, et l'autre catabolique, quand elle passe de 
ces dépots vers le foie. Cette seconde phase est celle qui se manifeste le plus souvent 
en pathologie. 

Des recherches ont été faites qui indiquent que d'autres facteurs lipotropiques—la 
choline, le lipocaic, etc.—ont une influence sur l’équilibre graisse-hydrate de carbone, 
surtout dans le foie. 


En Amérique lattention a été attirée sur la fréquence et la persistance de 'hépatomé- 
galie graisseuse chez les enfants diabétiques. L’auteur a observé de nombreux enfants 
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diabétiques (généralement dans un état de cétose chronique) avec de gros foies, mais cet 
agrandissement a disparu rapidement avec un traitement plus efficace du diabéte. Deux 
seuls, parmi environ 500 enfants diabétiques, ont montré le syndrome manifeste du 
“nanisme hépatomégalique ”. Chez ces deux l’'administration prolongée de choline et 
de lipocaic n’a eu aucun effet. Toutefois, dans un de ces cas le foie est redevenu normal 
depuis l'emploi de l’insuline-protamine-zinc. 


ResumMeN.—Atin no se ha producido nada como cuadro claro del metabolismo graso 
o hidrocarbonado, y los intercambios de los dos encuéntranse mas confusos todavia y difi- 
ciles de comprender, si bien claro esta que existen. Las plantas y los animales fabrican 
reservas grasientas con el hidrocarbonato, pero el proceso contrario (de grasa al hidrato de 
carbono), probado para los granos de plantas, no se ha probado atin para los animales, 
aunque sea en teoria posible. 


En el metabolismo normal del hombre los recambios de grasa e hidrocarbonato se 
esconden casi enteramente. El signo mas claro de estos recambios, parecen darnoslo las 
perturbaciones de metabolismo en el diabético. Se puede utilizar como fuente principal 
de energia o el hidrocarbonato o el graso, pero son distintisimos sus cursos metabdlicos, 
con respecto a la quimica asi como a la funcioén. Sdélo es cuando falta el hidrocarbonato, 
en la inanicién o en la diabetes grave, que la grasa provee de combustible al cuerpo; el 
mismo contrasto se manifiesta en la sangre y los 6rganos internos, sobre todo en el higado, 
En las condiciones mas normales de régimen se sirve principalmente y de preferencia del 
hidrocarbonato para el metabolismo. El higado esta rico en glucégeno, pobre en grasa; 
la grasa de la sangre esta minima y los cuerpos cet6nicos, aunque pequefas cantidades 
sean generalmente presentes en la sangre, no se comprueban a las reacciones acostum- 
bradas. Apenas revélase deficiente el hidrocarbonato para las necesidades del metabolismo, 
la grasa de depdsito fluye al higado y alla se cataboliza a cuerpos ceténicos, los cuales, 
como lo han demostrado las pruebas recientes, son quemados perificamente en los miusculos 
aparte del metabolismo hidrocarbonado. Eso es un proceso normal, dahoso solamente en 
la diabetes y sumamente cuando instalase bruscamente, por ej., cuando se suprime la 
insulina a un perro gordo diabético o a un’ enfermo humano. Un diabético soportara 
facilmente una acetosis grave prolongada, pero sufrira de un ataque brusco mas leve. La 
insulina en el diabético y el azticar en la inanicién desvian muy pronto el metabolismo de 
la combustion de grasa a la de hidrocarbonato, y la acetonuria desaparece por lo general 
en 3 a 6 horas. 


La “ obesidad diabética” es muy comin; se ve a menudo en las etapas iniciales, y 
otra vez tras el tratamiento insulinico. La hiperglucemia parece probable que es causa 
de esta obesidad, y el hecho se ha probado por observaciones sobre un caso insdlito de 
lipemia, diabetes y lipodistrofia. 


La lipemia puede encontrarse en dos fases opuestas del metabolismo, la una, anabélica— 
cuando la grasa esta en ruta de almacenarse, la otra, catabélica—cuando pasa de las reservas 
al higado. Esto es la condicién usual que muestra la enfermedad. 


También se ha realizado investigaciones indicando que otros factores lipotrépicos—colina, 
lipocaic, etc., influyen en el balance de hidrocarbonato y grasa, mas especificamente el 
balance de glucégeno y grasa en el higado. 


En América se ha llamado atencion a la ocurrencia frecuente y persistente de hiper- 
trofia grasosa del higado en los ninos diabéticos. El autor ha visto sinntimero de ninos 
diabéticos (generalmente en estado de cetosis crénica) con el higado hipertrofiado, pero 
dicha hipertrofia desaparecié prontamente en mejor tratar la diabetes. Sdlo dos sobre 
como 500 ninos diabéticos mostraron claramente el sindrome unequivico de “ enanismo 
hepatomegalico.” En estos dos casos se administraban colina y lipocaic durante periodos 
prolongados sin efecto alguno: con todo, se ha normalizado después el higado de uno caso 
gracias a la adici6n de protamina-cinc-insulina. 


Resumo.—Até hoje ninguem tem conseguido qualquer resultado que mostre claramente 
© metabolismo da materia gorda ou do hidrato de carbone e as agdes reciprocas de ambos 
estao ainda muito complicadas e mal definidas, apezar de evidentemente existentes. As 
plantas € os animaes armazenam reservas de materia gorda proveniente dos hidratos de 


= 
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carbone, mas o processo inverso (materia gorda em hidrato de carbone) que esta provado 
existir nas sementes das plantas, nao esta ainda descorberto nos animaes, apezar de ser 
possivel teoricamente. 


No metabolismo humano normal as agdes reciprocas da materia gorda e do hidrato de 
carbone estio quasi por descobrir. As alteragdes que aparecem no metabolismo de um 
diabetico perecem dar-nos indicagdes claras sobre estas agdes reciprocas. O hidrato de 
carbone ou a materia gorda podem ser usados como a maior fonte de combustivel do corpo, 
mas © seu processo metabolico é muito diferente, tanto quanto 4 quimica, como 4 fungao. 
E sémente quando o hidrato de carbone nao existe, quer por inani¢ao, quer por diabetis 
muito adeantada, que a materia gorda abastece 0 combustivel do corpo; este contraste 
tambem se manifesta no sangue e nos orgios internos, especialmente no figado. Nas 
condicées normaes mais usuaes de dieta, o hidrato de carbone é preponderantemente e de 
preferencia usado para o metabolismo. O figado é rico em glicogeno e pobre em materia 
gorda; a materia gorda do sangue é insignificante e os corpos quetona ainda que talvez, 
presentes no sangue, em pequena quantidade, na maior parte das veses, estao ausentes em 
experiencias vulgares. Logo que o hidrato de carbone nao existe em quantidade suficiente 
para as necessidades do metabolismo, a materia gorda armazenada corre para o figado e Ja 
é catabolisada em corpos quetona, que provas recentes nos mostram serem queimados 
perifericamente nos musclos, independentemente do metabolismo do hidrato de carbone. 
Este é 0 processo normal, prejudicial sémente na diabetis, e muito prejudicial, quando se da 
repentinamente, isto é, quando a insulina é sustada num cao diabetico gordo, ou num 
doente humano. O diabetico suporta facilmente uma quetos severa e prolongada, mas 
sofre de uma, com ataque repentino, ainda que seja de menor intensidade. A insulina no 
diabetico e o assucar no faminto muda o metabolismo do uso da materia gorda para o do 
hidrato de carbone muito depressa e a quetonuria desaparece geralmente de 3 a 6 horas. 


A “ obesidade diabetica” é muito comum e encontra-se no periodo inicial da doenga e 
tambem depois do tratamente com a insulina. Parece provavel que a hiperglicemia seja 
a causa desta obesidade, e isto em sido claramente provado com as observacoes feitas em 
casos pouco frequentes de lipemia, diabetis e Jipodistrofia. 


A lipemia pode aparecer em duas fases opostas do metabolismo, uma anabolica— 
quando a materia gorda esta a caminho do deposito, e outra catabolica—quando esta a 
correr do deposito para o figado. Esta ultima é a condicao usual obvia na doenca. 


Tambem se teem feito trabalhos que sugerem a idea de que outros factores lipo- 
tropicos—cholina, lipocaico, etc., exercem uma influencia no equilibrio entre os hidratos 
de carbone e a materia gorda, mas especialmente mais, no equilibrio glicogeno gordoroso 
no figado., 


Na America tem-se observado uma ocurrencia digna de atencao, e que é a de aparecerem 
casos frequentes e persistentes de dilatacao gordorosa do figado em creancas diabeticas. O 
autor tem visto muitas creancas diabeticas (em geral no estado de quetosis cronica) com 
figados dilatados, mas esta dilatacgao desaparecia com um tratamento melhor da diabetis. 


Duas sémente, de 500 creancas diabeticas, mostraram claramente o sindroma evidente 
de “ paragem de crescimento hepatomegalica ”. Nestes dois casos cholina e lipocaico foram 
administrados durante muito tempo, mas sem efeito: o figado, porem, de um destes casos 
ficou normal pela adicao de insulina protamina de zinco. 


Tue subject of diabetes lends itself peculiarly well to controlled observations on human 
metabolism and many such observations may legitimately be classified as experiments. 
Indeed the fundamental test for the new advances for which pharmacologists and thera- 
peutists work must be human—does a new remedy, be it a drug or a diet, succeed in human 
disease? Most of the controlled experiments I have carried out on more than 30 substances 
have been distressingly negative. These have included beans from Bali, wisps of grass from 
Africa, dried roots from Chili, evil smelling and tasting herbs from all over the world, 
from which, in spite of their miraculous local reputation as diabetic cures, one expects 
nothing. But someone must test these and give the lie to error. Worse, because immoral, 
has been the flow of proprietary oral preparations, some from reputable drug firms and 
even advertised in our best medical journals—all negative—and one could not even 
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name them and publish the results for fear of a libel action from vested interests. But 
worst of all, as involving much serious work, are new chemical and endocrine remedies 
published with apparent honesty by reputable scientists and often supported by con- 
vincing protocols—none of which could be confirmed. The error in most of the last cases 
has arisen from the clinicians concerned being unable to appreciate what a controlled 
experiment in diabetes means and involves. At any rate these disappointing experiences 
have led me to the following sobering if somewhat cynical reflections on clinical research. 

We may be quite sure that in medical research, especially in the rapidly en agree | 
but almost unknown fields of metabolism and biochemistry, any guesses we make (call 
them hypotheses if you like) will mainly be wrong. The best we can strive to do is 
to establish a new fact—as often as not merely a new relationship between two already 
known phenomena. Any total explanation we give and any large hypothesis we build 
up round this treasured new “ fact” will almost certainly be proved later, by ourselves’; 
or others, to be wrong or at most half-right. Such imaginative hypotheses are fascinat- 
ing and inevitable to the inquiring ocieintilbe mind and indeed are integral stepping-stones 
in the process of research. But I find I must beware of them. It is all too easy to become 
biased in favour of one’s own hypothesis, to plan a series of experiments to give con- 
firmatory results, to shut one’s eyes and harden the mind to contradictory results and 
other theories and so to perpetuate error. 


Another great difficulty of which I am acutely aware, for instance in the wide subject 
1 am dealing with, is the impossibility of reading and digesting all the old and 
new work impinging on the problem—and one thing one must do oneself is one’s 
own reading. Such width of reading and knowledge seems now only possible to whole- 
time workers on a limited field—and what a revelation it is to suck their brains. 


Working on fields that are largely unknown, error is inevitable, but I have learned 
to recognize and tried to guard myself a little against two tempting crimes in clinical 
research: (1) the premature publication of improperly controlled and half-proven facts 
which, especially if emanating from a serious source, may take a generation to disprove; 
(2) the building up of wide generalizations and hypotheses, even on true evidence, which 
are apt not only to cloud the future critical clarity and work of the author himself, bias 
being almost inevitable, but to lead others astray for a long ‘time. 


The Interactions of Fat and Carbohydrate Metabolism must sound a very ambitious 
subject and no comprehensive picture will be expected. No one has so far produced 
anything approaching a clear picture of either fat or carbohydrate metabolism and the 
interactions of the two are still more involved and elusive, although they clearly exist. 
It is certain for example that plants and animals build up reserves of fat from carbohydrate, 
but the reverse process (fat into carbohydrate), although proved in plant seeds and 
theoretically equally possible in animals, is still unproven in the latter after years of 
experiment and controversy. In normal human metabolism fat-carbohydrate interac- 
tions are almost hidden and laborious studies of the respiratory quotient can give us 
apparently only vague, wide indications, but no glimpse of underlying mechanisms. 
Diabetic metabolism seems to give us the clearest indications we have of these inter- 
actions, and it is the disturbances shown in this disease—-no doubt akin to similar con- 
ditions seen in normals during starvation—with which I shall mostly deal. The last few 
years have brought important new experimental facts which change and indeed simplify 
our ideas. 


It is clear that either carbohydrate or fat can be used as the main source of body fuel 
but that their metabolic course is verv different both as regards chemistry and function. 
Carbohydrate is poorly stored and the maximum content of body glycogen, if used 
alone, provides calories for less than one’s day’s activity whereas the fat stores of the 
very obese can theoretically provide fuel for about six months. Carbohydrate is quickly 
used and seems to be the preferential fuel of muscular activity. It is only when carbo- 
hydrate is not available, either in starvation or severe diabetes, that fat provides the fuel 
of the body. How it can do so has been clarified recently. 


This contrast is also manifest in the blood and internal organs, especially the liver 
which is an essential middleman for the metabolism of both carbohydrate, and fat. The 
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carbohydrate-fed liver shows a high percentage of glycogen, a small amount of fat. As 
soon as carbohydrate is unavailable, in the early stages of starvation or in severe diabetes, 
glycogen virtually disappears and fat accumulates. Pari passu, the blood fat increases 
from the flow of stored tissue fat to the liver for catabolism, and may be so gross as to be 
visible in the serum as well as by chemical analysis. If this persists long the liver palpably 
enlarges from its extreme content of fat and later still the spleen may enlarge from 
lipoid deposits (foam cells) in its reticulo-endothelial system. Also at any time when 
a switch-over from predominantly carbohydrate to fat metabolism occurs, ketone bodies 
accumulate in the blood and urine, products of fat metabolism manufactured, like sugar, 
entirely in the liver. 


These ketone bodies have occupied for long, and still do, a prominent place in the 
diabetic picture, not only in theoretic but also in therapeutic significance. They were 
recognized to be degradation products of fatty acids, produced supposedly by 8-oxidation, 
but their ultimate fate and function remained unknown. Some supposed that they 
were oxidized completely to CO, and water, but only by the intervening oxidation of 
carbohydrate and indeed a chemical coupling with carbohydrate (“fat burns in the flame 
of carbohydrate ”). On this assumption various ketogenic antiketogenic ratios were worked 
out and applied to diabetic diets—my original Line Ration Scheme was based on this 
principle. Others thought that ketone bodies were a stage in the conversion of fat 
to sugar, which seemed an essential premise when carbohydrate was thought to be the 
only fuel of muscular activity. None of these, or indeed other theories, were cither 
satisfactory or fully proven and need concern us no longer, as it has now been proved 
that the ketones are burned peripherally in the muscles independent of carbohydrate 
oxidation. The appreciation of this fact has not yet widely reached the domains of 
clinical medicine but I consider it of such importance as to mention the experimental 
evidence briefly. 


Ketones BURNED IN MUSCLES 


As carly as 1928 Snapper and Gruenbaum found a considerable disappearance of 
ketones in perfused striated muscle and Chaikoff and Soskin (1928) noted that injected 
aceto-acetate was used by the muscle of both normal and diabetic eviscerated dogs. This 
was confirmed by Friedmann (1926), Mirsky and Broh-Kahn (1937). More recently 
Blixenkrone-Mogller (1938, a and b) showed by perfusion experiments that ketones are 
utilized by the muscles of normal and diabetic cats. From the greatly increased utiliza- 
tion by actively contracting muscle, they concluded that much of the total energy require- 
ments can be furnished by ketone oxidation. Toeniessen and Brinkman (1938) obtained 
the same results in rabbits. 


In the last two years Stadie, Lukens and others (1940, 1941) have published a series of 
experiments, mainly on diabetic cats, which seem to give full confirmation of the above 
view. They summarize and explain the new belief (i) that the normal and diabetic 
animal and man burn ketone bodies peripherally independent of carbohydrate oxidation 
and (ii) that ketones are formed in the liver, not by 8-oxidation but by “* multiple 
alternate oxidation ” of the fatty acid chain whereby | molecule fatty acid vields 4 of 
ketone bodies. 


This one new fact enables a much simpler picture to be drawn of the interchanges of 
fat and carbohydrate metabolism which I would outline (temporarily at least) as follows: 

Under the commonest normal conditions of diet, carbohydrate is predominantly and 
preferentially used for metabolism. The liver is rich in glycogen, poor in fat; the blood 
fat is minimal and ketone bodies, although perhaps present in small amounts in the 
blood at most times, are absent on common tests. As soon as carbohydrate is cut off 
or is insufficiently available for the needs of metabolism, depot fat flows to the liver 
and is there catabolized to ketone bodies which then provide adequate fuel for the 
muscles. Of course the body-weight falls by the use of stored fat. This is a normal 
process and is really harmful only in diabetes, where the intensity of the process may so 
poison the patient as to cause death in coma. It is not yet clear whether this is mainly 
due to a specific toxic action of the ketones themselves, or to other accompanying factors 
of acidosis and dehydration. Ketosis is especially harmful when it occurs suddenly, as 
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when insulin is cut off from a fat diabetic dog or human patient. The body has adequate 
defences against acidosis, ammonia formation by the kidneys, &c., and I have been struck 
by the ease with which a diabetic supports a prolonged severe ketosis but suffers from 
one of sudden onset, although of milder severity. Normal man and animals too develop a 
much more intense ketosis when first changed to fat metabolism than later. It appears, 
as with so many functions that are commonly in abeyance, that the body takes some 
time to get the function into full and efficient use. 


This utilization of ketones by the muscles explains many puzzling clinical observations. 
Petren (1924) showed that on a diet of 200 g. fat and yf 20-30 g. carbohydrate and 
protein an initially precomatose state and heavy ketosis might disappear and that a 
reasonable activity and increase in carbohydrate tolerance could be achieved, presumably 
by the muscles taking over an efficient use of ketone bodies and the pancreas recovering 
with less carbohydrate load. Others were less successful with such high fat diets, probably, 
I think, because they allowed more protein, which seems to me to be more ketogenic than 
fat itself. I have noticed too that some normal people develop ketosis more readily than 
others. Von Gierke’s glycogen disease is the best example of this, but a few normal 
individuals begin to show ketonuria when breakfast has been delayed by only two hours. 


Insulin in the diabetic and sugar in the starved switches metabolism from fat to carbo- 
hydrate usage very quickly and ketonuria usually disappears in three to six hours. 


Lip-eMiaA AND Opestry Propucep By HypERGLYCAMIA 


In most normal individuals an intake of carbohydrate in excess of metabolic require- 
ments results in its conversion to stored fat and ultimately to overt obesity. The chemical 
changes and the mechanisms involved are unknown and never obvious. In diabetes, too, 
obesity is very common and is seen (1) in the earliest, almost pre-diabetic stages, when 
perhaps only a glucose tolerance test reveals by hyperglycemia the commencing defect 
in carbohydrate metabolism and (2) after insulin treatment when obesity often develops 
on quite low calorie diets. Before discussing these conditions, I wish to describe some 
observations on an unusual case of lipemia and diabetes,in which a clear relation between 
glycemia and lipemia has been established. 

This is a woman, aged 30, whose Ciabetes is accompanied by a persistent lipamia and 
hypercholesterolemia and a lipodystrophic condition with widespread disappearance 
of subcutaneous fat. Other striking abnormalities are progressive huge enlargement of 
the liver and spleen and an extremely high basal metabolic rate, + 150 having been 
found on several tests. In spite of prolonged study, I have no idea of the real nature 
of her disease and think it undescribed in medical literature. An attempt to abolish 
the lipemia by many variations in diet, high carbohydrate, no fat, &c. failed, but full 
control of the diabetes (over 2,000 units of insulin per day was required) made the 
lipemia normal and a rise in blood sugar reproduced a gross lipemia. In this case 
hyperglycemia causes hyperlipewmia and this has become clear for the reason, I think, 
that one fundamental defect in this case is the inability to store fat, at least subcu- 
taneously, and therefore the fat which would otherwise be hidden in body stores, 
circulates as an overt lipawmia. 

1 have thought vaguely for years that there must be a blood-sugar threshold above 
which glycemia is converted into fat and the above case supports this idea. I 
imagine that when ingested carbohydrate has filled the liver to its physiological capacity 
for glycogen and sugar, further carbohydrate will cause sufficient hyperglycemia to be 
converted into stored fat—this is possibly the type of speculation better unpublished. A 
recent paper by Drury (1940) is interesting in this respect. His experiments on depan- 
creatized animals strongly suggest that an important action of insulin is not only to store 
absorbed sugar, but to turn much of it into fat when large amounts of sugar are absorbed. 

Pre-diabetic obesity may now be considered in the above light. A high proportion 
(77%, Joslin) of diabetics are overweight before symptoms of the disease become manifest 
and the usual loss of weight sets in. This applies, I find, not only to the elderly who may 
have been too fat for years, but to many, if not the majority of cases in the third and 
fourth decades of life. They commonly give a history of becoming 10 to 20 Ib. heavier 
than their constant weight for a vear or two before thirst and polyuria develop in spite 
of making no change in their activity or eating habits. The usual, rather vague, explana- 
tion has been that this obesity overstrains the pancreas and produces diabetes. I think 
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the opposite more likely, that a mild symptomless hyperglycemia comes first and causes 
the obesity. Later when carbohydrate tolerance falls and the loss of sugar rises, typical 
symptoms including loss of weight develop, 


After insulin treatment too obesity is common and many cases become overweight on 
diets containing no excess of calories and cling to this gain in weight in ~ yr of rigorously 
low diets. If enough insulin is given to utilize enough food for active life and to prevent 
ketosis, but insufficient to prevent a raised blood sugar for several hours of the day (a 
state of affairs which I cannot prevent in severe cases) obesity develops in many from these 
periods of hyperglycaemia. 


This obesity does not occur or is reduced if too little insulin is given so that heavy 
glycosuria and perhaps ketonuria are present with a resultant mobilization of fat from 
body stores. I have slimmed some vain young diabetic women in this way by reducing 
their insulin heavily (one lost 8 lb. in the first week) but this manoeuvre is not without 
danger unless close watch is kept on ketosis. 


It is clear that lipemia may occur in two opposite phases of metabolism, one anabolic, 
when fat is on its way to storage, the other catabolic, when it is flowing from stores to the 
liver. The latter is the usual condition obvious in disease and the former, apart from a 
few hours after a large fatty meal, is hardly ever visible. 


Lirorropic Factors, CHLORINE AND Lipocaic 


So far I have dealt with some interactions which depend on the presence of available 
carbohydrate and insulin. Now I wish to draw attention to work which suggests that 
other lipotropic factors exert an influence on carbohydrate-fat balance, more specifically 
the glycogen-fat balance in the liver. 


It was noted by 1924 that many depancreatized dogs maintained on certain mixed diets 
and insulin ultimately failed to thrive and that before death their sugar excretion and 
insulin requirements diminished. Their livers were found to be large, loaded with fat 
and impoverished in glycogen and the condition was accompanied by hypolipamia. 
It was soon discovered that the addition of raw pancreas to the diet prevented this type of 
fatty liver and kept the dogs healthy. Later it was found that lecithin could replace 
raw pancreas and ultimately Best and others came to the conclusion (amply confirmed 
by Channon in this country) that choline was the active principle in this phospholipid 
and have published a review of the present position of choline (Best and Ridout, 1939). 
Best himself has made no claims for the therapeutic use of choline or betaine, as it is 
so abundantly present in most diets, but this has not prevented its being tried empirically 
in clinical conditions of fatty hepatomegaly. 


Since Best’s work, it has been shown that a fatty liver is only one manifestation of a 
wider pathological process induced by choline deficiency. Griffith and Wade (1939) found 
large and hemorrhagic kidneys in rats on choline-free diets and Engel and Salmon (1941) 
confirm this and add the details of hamorrhages in the adrenals, lungs and heart as well 
as atrophy of the thymus in young rats. Choline seems likely to be promoted from a 
lipotropic factor to a major vitamin. 


Dragstedt (1936, 1940, 1941) on the other hand, while allowing that choline has the 
above action, claims to have isolated a separate lipotropic factor from the pancreas which 
he has called LIPOCAIC (fat burning). Although other workers have thrown doubt on its 
existence (I think an open mind must be kept at this time) it has already been applied 
in clinical medicine and claimed to cure some cases of hepatomegaly and primary xantho- 
matosis. If lipocaic may be expected to have a therapeutic action, it is by analogy with 
animal work, most likely to be seen on hepatomegaly in diabetics, a subject which I shall 
now consider. 


Fatty enlargement of the liver in diabetics has been noted since the last century and 
recent attention has been drawn to its frequent and persistent occurrence in diabetic 
children. Marble et al. (1938) from Joslin’s Clinic publish its occurrence in 60 of their 
children and note the associated dwarfism, poor condition and poor diabetic control. 
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White et al. (1938) found that treatment with raw pancreas and choline had little effect, 
but that protamine insulin, by improving the diabetic control, reduced or removed the 
hepatomegaly. Grayzel and Radwin (1938) treated three such cases with lipocaic and 
claimed that the liver became normal during administration but enlarged again on 
omitting the substance. Rosenberg (1938) also reports a success, but I consider his case 
too surgically complicated to afford much evidence. Snell and Comfort’s case (1937), where 
lipocaic reduced the large liver of a diabetic whose pancreas was destroyed by multiple 
stones with resulting steatorrhoca, is impressive and more akin to the pancreatectomized 
dog than any other human case. 

My personal experience of this syndrome, which we may call hepatomegalic dwarfism 
is very slight. I have seen many diabetic children with enlarged livers, usually in a 
state of chronic ketosis, but such enlargement has rapidly disappeared with better manage- 
ment of the diabetes. Only two boys out of some 500 children have clearly shown the 
unmistakable syndrome, and I have no idea why these two occurred as they were no 
worse controlled than hundreds of other cases. Such children develop large livers and 
protuberant bellies, stop growing and developing, have chubby moon-like faces and 
podgy infantile hands, but are otherwise healthy and vigorous. In some American cases 
attacks of jaundice and abdominal pain and even dilated abdominal veins are reported, 
but I have not seen this. Neither of my cases has responded at all to pers periods 
of choline and lipocaic administration, but one has recently been made normal by the 
addition of protamine insulin. 

Bensley and Woerner (1938) make the interesting suggestion that the function of the 
alpha cells of the pancreas is connected with fat metabolism. They claim that an active 
principle of the cells is obtained in a special aqueous extract and that its effect on guinea- 
pigs is to increase liver fat, decrease glycogen and to load the a cells with granules. 
n their discussion they suggest that their active principle is correlated if not identical 
to lipocaic, but the basis of the argument is not clear. 


Orner ENDOcCRINES AND VITAMINS 


There is much evidence, both clinical and experimental—but little exact knowledge— 
to show that other endocrines, and even vitamins, exert an influence on both fat and 
carbohydrate metabolisms. The pituitary gland is clearly a most important influence as 
it contains active principles which are ketogenic and diabetogenic. Cushing’s pituitary 
syndrome is a striking example in which an obesity of a pituitary type is accompanied by 
an upset in carbohydrate metabolism. Thyroid disease too manifests simultaneous though 
less striking changes in both carbohydrate and fat and the adrenal shows an influence 
on both. The ubiquitous vitamins also come into the picture and vitamin B, is accepted 
as having a fat-sparing action. It is concerned with the synthesis of fat from carbo- 
hydrate, probably through its action in pyruvic acid metabolism and it increases both 
liver and depot fat. But I have no intention of leading you further, and losing myself, 
in misty vistas. 


In conclusion, it is obvious that I have been unable to present any uniform logical 
picture of the relations of fat and carbohydrate metabolism and have merely dealt with 
a few isolates and no harmonious whole. My excuse for so doing is my personal interest 
in the subject. Probably it will soon be proved, and I hope the time will not be long, 
that to-day’s remarks are well-meaning but erroneous guesses on a difficult subject. 
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CORRIGENDUM 


‘Synkavit,’ water soluble vitamin K analogue manufactured by 
Roche Products Limited, Welwyn Garden City, is chemically 
described as the tetrasodium salt of 2-methyi-!:4-naphthohydro- 
quinone-diphosphate, and not as stated in our October issue 
of ‘ Vitamins.’ 
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Idiopathic Steatorrhcea with Severe Anemia and Pyrexia.—Sir Apo_pHe ABRAHAMS, 
O.B.E., M.D., F.R.C.P. 

Female, aged 19. 

In February 1940, i.e. eighteen months ago, tetany in the hands first developed, often 
occurring several times a day, and she experienced ‘generalized paresthesiz and twitch- 
ings of the eyes. The stools became bulky and pale and in May 1940 she had diarrhoea 
lasting a week. She was losing weight in spite of a good appetite. There was no history of 
diarrhoea or abdominal trouble in childhood. Catamenia regular. Family history 
irrelevant. 

Examination on admission.—June 1940. Small girl with no bony deformities except 
wide subcostal angle due to large abdomen. Liver and spleen not felt. Skin normal. 
Underdeveloped breasts. No clubbing of fingers. Lenses clear. Trousseau’s sign and 
Chvostek’s sign positive. Knee-jerks sluggish. Apyrexial. 

Investigations (June to July 1940).—Serum calcium 5-7 mg.% rising to 8-7 mg.% six 
weeks later and remaining at that level. Fecal fats, total 82:4% with only 8-7% neutral 
fats. Later total fat figures were 39-6% and 61°8%. Blood-count at first normal then 
reduced i.e. R.B.C. 3,570,000; Hb. 84%; Cd. 1-0; W.B.C. 3,900 (polys. 72%, eosinos, 3%, 
lymphos. 20%, monos. 3%). Anisocytosis, Average diameter of red cells 7-9. Blood 
urea 16 mg.%. Test meal: Hypochlorhydria. Sugar tolerance normal. Barium enema: 
Megacolon. 

The signs of hypocalcemia ceased after admission and only recurred once or twice. 
She was treated with a low fat diet, marmite, Blaud’s pill, calcium lactate, and later 
vitamins A and D. She was discharged in good condition and remained well for four 
months, but during evacuation she had no treatment and returned in May 1941 with 
anemia and sore tongue. 

July 3, 1941: Readmitted as an emergency. Temperature 105°, pulse 130, gross anzemia. 
R.B.C. 2,140,000; Hb. 22%; C.1. 0-5; W.B.C. 4,200 (polys. 60%; lymphos. 27%; monos. 
11°%; neutrophil myelocytes 2%). 504 normoblasts per c.mm. 

There was no obvious cause for the pyrexia though she admitted a slight sore throat 
for one week. With blood transfusion she improved quickly but relapsed and the following 
blood-count was made: R.B.C. 860,000; Hb. 20%; CI. 1-2; W.B.C. 1,700, reticulocytes 
less than 1%. Two further periods of pyrexia occurred during the next five weeks and 
so ill was she that transfusion was given on each occasion and with benefit. B. colé 
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bacilluria did not seem an adequate explanation for the pyrexia. The hemoglobin rose 
gradually with the help of further transfusions and anahemin and she eventually made 
a complete recovery. She is now in very good health with a blood-count of R.B.C. 
3,770,000; Hb. 859; C.L. 1-1; W.B.C. 5,900. Normal blood calcium 10-4 mg.%. Fecal 
fats 37°3%. 

This case is of interest because of the severity of the anemia with temporary inactivity 
of the bone-marrow and high pyrexia. 


Sir Asranams, O.B.E., M.D., F.R.C.P. 


Chronic Miliary Tuberculosis. 

Female, aged 19. 

History.—The patient comes from a non-tuberculous family. Her parents and three 
sisters and a brother are well. Apart from jaundice at the age of 13 she was healthy 
until three years ago, since when she has attended Moorfields under Mr. Juler for relapsing 
iridocyclitis. In June 1941 she had transient pain in the right lower chest and a skiagram 
revealed miliary tuberculosis. She is free from cough, has continued to gain weight and 
was at work until admission. 

Examination on admission (28.7.41)—General condition good. Weight 7 st. 5 Ib. 
Apyrexial. Pulse 80. Blood-pressure 90/55. No definite signs in chest. Spleen palpable, 
not tender. No enlarged glands in neck, axilla or groins. Signs of old iritis. 

She was under observation for five weeks, felt perfectly well throughout, and main- 
tained her weight. There was no pyrexia and the pulse averaged 80. 

Investigations.—Skiagrams of chest: (30.6.41), (28.7.41), (21.8.41), ne appreciable differ- 
ence. 

Sedimentation rate: (29.7.41) 20 mm. in one hour; (22.8.41) 14 mm. in one hour. 

Blood-count: R.B.C. 4,750,000; Hb. 88%; C.1. 0°9; W.B.C. 9,300 (polys. 68%, lymphos. 
30%, monos. 1%, basos. 1%). 

Blood Wassermann reaction and Kahn test negative. 

Stomach contents showed no T.B. on direct examination and culture. 

Mantoux test positive to 1: 100, negative to 1:1,000. Two “ patch” tests negative. 


Fracture of the Skull in an Infant Associated with Hematoma Formation and Followed 
by Development of an Encepha'ocele.—G. H. Macnas, F.R.C.S. 

History.—On 18.10.40 an infant aged four months was blown out of its mother’s arms 
by blast from a bomb, and admitted to hospital unconscious, suffering from severe shock. 

On examination a hematoma about 2 in. in diameter was found over the right parietal 
bone. Child severely shocked; pulse-rate 170. 

20.10.40: Child no longer unconscious, but very drowsy. Hamatoma had spread 
forward to the orbit, back to the occiput and up to the mid-line of the vault. 

24.10.40: Haematoma had spread over mid-line involving the whole skull, so that the 
head looked almost twice its normal size. Child vomiting, but not in relation to the 
taking of food. Right facial weakness present. 

The child’s general condition gradually improved; the hematoma subsided after 
remaining over the right parietal bone for a long period. The facial weakness cleared up. 

1.10.41: A perfectly healthy child. No evidence of disturbance of the central nervous 
system. There is a deficiency in the right parietal bone 14 in. in diameter and a 
hydroencephalocele is present. 

X-ray examination.—21.9.40: Fracture of right parietal bone. 12.12.40: Appearances 
suggest absence of portion of parietal bone. 15.9.41: Large deficiency in right parietal 
bone. 


Exophthalmic Ophthalmoplegia (Unilateral) with Papilledema.—S. P. Meapows, M.D, 


F.R.C.P. 

R. S., male, aged 37. 

History.—About nine months’ history of increasing exophthalmos of right eye, with 
occasional blurring of vision and diplopia, but without pain. He attributes the onset 
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Fracture of the Skull in an Infant, &c. 
X-ray examination.—For 21.9.40 read 21.10.40. 
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to drinking cheap wines in large amounts. 
have subsided for a few days early this year. 
palpitations and has lost little weight. 

Examination.—Well nourished. Pulse-rate 80-100. Thyroid gland not appreciably 
enlarged. No tremor of hands or sweating (i.e. little evidence of general signs of thyro- 
toxicosis). 

Eyes: Gross exophthalmos right eye (12 mm.), with marked chemosis. Marked retrac- 
tion right upper lid. No exophthalmos or lid retraction left side, but slight lid lag on 
left (fig.). Visual acuity: R. ,% partly; L. 8 (uncorrected). Visual fields full. Right optic 
fundus shows moderate degree of papilloeedema and engorgement of retinal veins. Ocular 


The prominence of the eye is stated to 
He has felt slightly nervous, but has no 


To show exophthalmos, lid retraction and chemosis of right eye. 


movements: Right eye elevation and abduction markedly impaired; adduction and depres- 
sion slightly impaired. Left eye, full movements except very slight weakness of abduction. 
No orbital bruit. No other signs. 

Investigations.—Basal metabolic rate normal. Galactose index 96. X-ray: orbit normal; 
chest: no evidence of retrosternal goitre. Biopsy of subcutaneous nodule from arm: 
lipoma. Electrocardiogram: normal. Sinus arrhythmia. Blood: Kahn test negative. 


Dr. F. PARKES WEBER, in regard to the question of possible thyroidectomy, suggested 
that the basal metabolism should be estimated before and after a course of iodine 
(Lugol’s solution), to ascertain the extent of the drop (if any) in the basal metabolism 
rate and whether the drop was sufficient to indicate the presence of thyrotoxicosis as a 


causal factor. 


Disseminated Sclerosis with Epilepsy.— 


Arsenical Pigmentation and Hyperkeratosis. 
S. P. Meapows, M.D., F.R.C.P. 

R. O., male, aged 38. 

History—This man attended Out-patients in September 1941, with a history of blurred 
sight in the right eye, which affected central vision and appeared two months previously. 
The vision has since improved slightly. 

He has also had epileptic attacks for the past three years, since the age of 35 years. 
An attack consists of sudden loss of consciousness, falling to the ground, and tongue biting 
on at least one occasion. 

Examination.—No1ulcs of hyperkeratosis present on dorsal and palmar surfaces of both 
hands. 

Brown “ rain-drop ” pigmentation of trunk, but limbs and face little affected. 


; 


14 Proceedings of the Royal Society of Medicine f 


Central nervous system.—Moderate pallor of both optic discs. Relative central scotoma 


right visual field. Visual acuity: Right ,¢, Left less than ,,. 


Wasting and weakness of left deltoid muscle and, to less extent, of left spinati (since 
injury at age of 7 years). 


Comment.—This case is probably one of disseminated sclerosis (epilepsy and acute 
unilateral retrobulbar neuritis). It appears that the man has been taking 1o minims 
of liquor arsenicalis daily for the past five years. This is presumably the cause of the 
arsenical pigmentation and the hyperkeratosis. 


Gross Hyperpiesia well tolerated for eleven years.—C. J. Gavey, M.D., M.R.C.P. 


E. C., female, aged 65. Married. Two normal pregnancies and one miscarriage between. 
No renal disease. Joint pains when aged 18, bed fourteen days only. Menopause thirteen 
years ago. 

Eleven years ago she came to the eye department with failing vision and headaches of 
one month’s duration. Mr. Griffiths found moderate retinal arteriosclerosis with haemo- 
rrhages in both retine and exudate in the right. Vision: R. ,%, L. 4°, improved to 
R. ,;, L. &. He referred her to Dr. Arnold Stott who found hypertension 300/160, an 
enlarged heart, and a thin cloud of albumin in a pale urine of S.G. 1010. Her general 
condition was good. Glasses were prescribed and her headaches ceased. 

Since she has been observed regularly and blood-pressure has averaged 270/160, never 
below 250/140. Albumin occasionally present. No dyspnoea, pain in the chest, palpita- 
tion, oedema or frequency of micturition. Her only symptom is insomnia due to domestic 
worry. 

Examination. j Pulse regular. Radial arteries 
slightly thickened. Blood-pressure right arm 295/175, left arm 290/170. No pulsus 
alternans. Leg vessels pulsate normally. Apex beat forcible, in 5th space, 4% in, from 
mid-line. Soft apical systolic murmur. Aortic 2nd sound accentuated. No oedema. No 
evidence of lung congestion. Liver edge just felt. Optic fundi: Some arteries abnormally 
thin. Nipping of veins. Few pin-head exudates. Right disc edges indistinct compared with 
left. Right inferior temporal artery obliterated and appears as white cord. Vision: L. ;® 
R. with glasses. 

Recent investigations.—Urine: Albumin present in considerable amount. S.G. 1010. 
Few leucocytes and red cells but no casts. Blood urea 32 mg.%. Urea clearance 70% of 
normal. Wassermann reaction and Kahn test negative in blood. Skiagram of chest: Lung 
fields normal. Left ventricle moderately enlarged and displaced to left by scoliosis. Aorta 
uncoiled. Electrocardiogram: Normal rhythm. Left ventricular preponderance. 
T negative in leads | to 4. P-R prolonged in lead 4. 


This case is exceptional in that she originally attended hospital with arteriosclerotic 
retinitis, has tolerated an unusually high systolic and diastolic pressure over at least 
eleven years without any evidence of heart failure, and remains relatively free from 
symptoms. 


Sir ADOLPHE ABRAHAMS said that examples of gross hyperpiesia in women without 
apparent disability, if not common, were at least familiar. He himself had observed one 
for over twelve years. But had anybody ever reported an instance of a male with a 
blood-pressure of such a degree persisting for any considerable length of time? What 
was the explanation of this anomaly? It was well recognized that the most gloomy 
prognosis was appropriate to the identification of a blood- -pressure of say 200 mm, Hg 
ina middle-aged man, granting the absence at the time of any renal deterioration, yet an 
entirely different attitude Was justified in the case of a woman of the same age. Was it 
to be supposed that there was a different sexual response to the same process or that 
an entirely different pathology was the explanation ? 


Ophthalmoplegia as Sole Manifestation of Myasthenia Gravis over Twenty-five Years.— 
C. J. Gavey, M.D., M.R.C.P. 


G. D., male, aged 55. 


History.—Twenty-five years ago, about a year after recovery from severe dysentery 
in Malta, the left upper eyelid began to droop and diplopia appeared. He noticed 
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sluggishness of the eye movements. Condition stationary for several years, then a left 
upper lid prop was fitted. Eighteen months ago the right eye became similarly 
affected. Though varying in severity, worse when fatigued, he has never been free from 
these symptoms since the onset. Dysphagia, difficulty in mastication or articulation, 
and weakness of limbs, have been absent throughout. 


Examination.—Severe bilateral ptosis, left more than right. Gross weakness of orbicu- 
laris oculi on both sides. All movements of both eyes restricted as shown in table. Pupils 
equal and active. Articulation normal. Can whistle. No weakness of limbs. Tendon- 
jerks brisk and equal. Plantar reflexes flexor. No sensory loss. Heart, lungs and 
abdomen normal. Blood-pressure 170/105. 


EFFECT OF PROSTIGMIN 2°5 MG. (ROUGH ESTIMATES IN DEGREES). 


Right Left 
Before After Before After 
Elevation 5 fe) 
Depression 12 Full 12 Full—tires 
Abduction 10 15 20 20 
Adduction 10 45 5 15 


Orbicularis oculi very much improved. 


Case for Diagnosis : ? Hilar Tuberculosis, ? Sarcoid.—F. Duptey Hart, M.D., M.R.C.P. 


N. F., male, unmarried. Aged 21. 

Admitted to hospital June 1940 with what was thought to be fading erythema nodosum. 
His only symptom was aching of the legs on standing. The fading, raised, blue-red 
lumps were confined to the front of the shins and were completely gone in two wecks. 
He had no other symptoms and no loss of weight. Physical signs were completely absent 
at this time but for the fading skin condition. 

Investigation.—A radiograph of the chest (fig. 1) showed enlarged hilar glands with 
calcification in the left hilum. Blood-count normal. Sedimentation rate 40 mm.% in 
one hour, taking some five weeks to return to a normal figure. Percutaneous tuberculin 
test negative, Mantoux 1: 10,000, and 1: 1,000 negative, only just positive to 1: 100 (1 mg. 
O.T.). 

The original diagnosis of tuberculosis had been abandoned in favour of lymphadenoma 
and he received X-ray treatment as for this condition with no apparent change in the X-ray 
appearances. He was discharged in November 1940, returned to work in a week, and 
since then he has remained completely free from all symptoms. 


A routine radiograph 13.8.41 (fig. 2) showed hilar shadows little changed from the 
original picture but in addition a generalized mottling and bronchial congestion. At :he 
time the patient was entirely symptom-free. Since then serial radiographs have shown 
a decrease in the mottling which was most marked in the right middle zone. 

Blood-count (20.9.41): R.B.C. 5,110,000; Hb. 104%; C.I. 1-0; W.B.C. 6,200 (polys. 80%, 
eosinos. 1%, lymphos. 11%, monos, 8%). Sedimentation rate: 3 mm. at end of one hour. 


Percutaneous tuberculin test negative. Mantoux negative 1:100 (1 mg. = 0-1). 


No physical signs. 

Past history.—Allergic rhinorrhoca in the months of June and July for the last four 
or five years, responding rapidly to benzedrine therapy. 

In view of the mild nature of the illness with complete absence of physical signs and 
symptoms it is thought that sarcoidosis might be an alternative diagnosis. 


Comment.—The skin eruption on the shins was fading and was not typical when 
this patient was first seen, but as the diagnosis of erythema nodosum had been made an 
X-ray of the chest was taken. The glandular enlargement demonstrated did not alter 
appreciably on prolonged deep X-ray therapy, but the later skiagrams appeared to show a 
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spontaneous improvement occurring at about the time of the development of the paren- 
chymal lesions. 

The case from many points of view corresponds more to a picture of sarcoidosis than 
tuberculosis or lymphadenoma, in that: (1) He has been symptom-free throughout. 
(2) At the time of the development of parenchymal lesions he was well and gaining 
weight and doing a full day’s work; and (3) The distribution — spontaneous improve- 
ment in the chest lesions as demonstrated by serial skiagrams; (4) The failure to react 
more than faintly to tuberculin intracutaneously and negative percutaneous reactions to 
bovine and human tuberculin and to purified protein derivative. 


Although many such reported cases of sarcoidosis finally develop widespread tuber- 
culosis and appear to have been throughout due to the tubercle bacillus it is possible that 
this case may be different and turn out to be ‘“ non-tuberculous ”’ sarcoidosis. 

An old primary lesion is present at the left hilum. There are no signs of tuber- 
culosis or sarcoidosis elsewhere in the body. 
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Dr. F. PARKES WEBER thought the case was an example of tuberculosis becoming 
manifest after an attack of erythema nodosum. He had never heard of any connexion 
between erythema nodosum and sarcoidosis. The allergic disposition of the patient, 
evidenced by the previous history of rhinorrheea, suggested that the hilar shadowing 
in the radiogram might be greatly in excess of the actual tuberculous lesion. 


Quiescent Acromegaly with Insulin-Resistant Diabetes.—F. Duptey Hart, M.D., 
M.R.C.P., and RayMonp GREENE, D.M. 


Miss M. L., aged 32. 

Menarche at the age of 15. Menses normal in amount and duration but sometimes 
irregular in time from one to six monthly intervals. In 1932 when 25 years old there 
started a period of four years’ amenorrheea. Treatment in Germany by her own doctor 
consisted of injections of progynon. In 1932 her practitioner in Germany noticed that 
her face and hands were becoming larger, the skin coarser and more dry, and at this 
time there was a sharp increase in weight. From 1932 to 1936 she was treated for the 
amenorrheea as before, mostly by injections of progynon. The symptoms and physical 
signs of acromegaly continued and increased. 


In 1936 glycosuria was discovered for the first time and was controlled at the start 
by a restricted carbohydrate diet. She noticed considerable weakness and had many boils 
Some months later in July 1937 she came to England for two months and during this 
time felt weak and thirsty and complained ot frequency of micturition. On returning 
to Germany she was admitted to hospital and was found to have considerable glycosuria 
and a raised blood-sugar. She was stabilized on 20 units soluble insulin, thrice daily, 
and this treatment rendered her urine practically free from sugar. She was referred to 
Dr. Guttmann of the Neurological Institute at Breslau. He found her to be a typical 
case of acromegaly with concentric diminution of both visual fields, especially the right. 
An X-ray showed enlargement of the sella turcica. An operation was performed by the 
frontal route. The pituitary was found to be replaced by a cyst filled with bright yellow 
fluid. This was opened. There was considerable oedema of the frontal lobes and a decom- 

ression was performed. She recovered rapidly from the operation and an immediate, 

ut incomplete, relief from her signs and symptoms of acromegaly was seen. Since this 
time the acromegaly seems to have remained quiescent. 

She first attended this hospital under Dr. Raymond Greene in the endocrine clinic and 
subsequently has been an in-patient on two occasions under Dr. Lloyd and Sir Stanley 
Woodwark. Her diabetes is resistant to insulin and a blood-sugar curve with insulin 
given intravenously differs little from that in which isotonic saline was given instead of 
insulin. She occasionally becomes markedly ketosed and on the verge of diabetic coma. 
She has never been hypoglycemic. 

Her case is of interest in that acromegaly definitely preceded the onset of the diabetes. 
Radiographs of the skull remain unchanged. 


Comment.—Many cases of acromegaly develop glycosuria and hyperglycemia, some 
the symptoms of diabetes mellitus. In the last eight cases of acromegaly treated as 
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in-patients at this hospital three have had diabetic blood-sugar curves and two the 
symptoms of it—polyuria, polydipsia, &c. 

In the literature on the subject some authors have found such cases in no way a 
different therapeutic problem from ordinary cases of diabetes, others have found them 
insulin-resistant. This case is unusual in that though apparently insulin-resistant she 


occasionally becomes markedly ketosed and suffers from mild diabetic coma. She has 
never been hypoglycemic. 


Professor Himsworth has kindly performed certain investigations on this case. The 
centrifuged deposit of the patient’s urine injected into rabbits has given no true evidence 
of producing insulin resistance in the experimental animals, although one blood-sugar 
curve was suggestive of a very small amount of anti-insulin in the urine, though not 
enough to be conclusive. 


What is the best way of treating such a case? The acromegaly seems not only to be 
stationary but actually regressing while the diabetes is—if anything—getting worse. 
She has expressed her desire to have no deep X-ray therapy even if it is thought advis- 
able. Is it possible that she is passing from a pituitary insulin-resistant diabetes to 
a more insulin sensitive ‘‘ pancreatic ’’ type as secondary changes take place in her 
islets of Langerhans ? 


Periarteritis Nodosa.—A. M. Stewart, M.D. 
W., female, aged 5 years. 


History.—Admitted January 31, 1941, with one week’s history of sore throat and 
anorexia, with vague abdominal pain. Swelling of neck noticed on morning of admission, 


Past history—Nothing relevant. 


Condition on admission—Temperature 101:2°. Pulse 144. Respirations 52. Well- 
nourished child with general toxemia, dry cough and slight stridor. Both sides of neck 
swollen and tender but no glands felt. Erythematous patch on wrist and chin. Throat 
slightly reddened. Small shotty subcutaneous nodules under abdominal wall. No other 
physical signs. 


Progress.—Unremitting pyrexia for eight weeks (102°-99°), during which time child 
became increasingly ill. Developed intense pain in all the limbs, screaming when touched. 
At times large areas of oedema appeared in various sites and subsided, and erythematous 
patches came and went in the skin. The nodules in the abdomen disappeared but fresh 
crops appeared on various occasions. Dry cough persisted throughout. By the end o! 
the eighth week there was extreme cachexia and alopecia; the skin was harsh and dry 
and contractures had developed in the limbs. Next week the condition began to improve; 
no fresh swellings appeared and the pains gradually ceased. By the thirteenth week the 
child was afebrile, had gained in weight and become alert and interested. 


Improvement persisted until the eighteenth week when the child developed an impeti- 
ginous skin eruption (hemolytic streptococci). Two days later high temperature with pain- 
ful swellings in both knees and scattered nodules in the skin in all areas. This time the 
nodules were accompanied by much greater skin reaction, the areas being red, brawny 
and swollen. They began with extreme tenderness, reached their maximum size in two 
to three days and then slowly subsided, but new areas appeared at the time. In the 
twenty-third week all the fingers were intensely swollen and painful. After these swellings 
had subsided gangrene developed in the tips of three fingers. 


The after course, as previously, was characterized by fresh crops of subcutaneous 
nodules, continuous pyrexia and steadily increasing emaciation and lassitude. No further 
cough after the eighth week. 


The child was taken home on September 18, eight months after admission. Throughout 
her illness there were no physical signs in the heart or lungs, no vomiting or abdominal 
pain other than that caused by obvious nodules or plaques in the skin. 


Investigations.—Repeated urine tests: no microscopic blood; only an occasional trace 
of albumin. No organisms. Blood-counts: High polymorphonuclear leucocytosis (34,000 
—44,000 per c.mm.) except during the ninth to the fifteenth week. Steadily increasing 
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anemia which improved rapidly during the remission and then relapsed. Biopsy: Subcu- 
taneous tissue showing subacute inflammation with cellular exudate concentrated round 
the small arterioles and venules. Fibrinous necrosis of these vessels. Thrombosis not 
a feature. No organisms demonstrated. Condition: Periarteritis nodosa. 


Mantoux and Widal’s tests negative. X-ray examination negative. Electrocardio- 
gram (eight months after onset) normal. 


Polycythemia Rubra Vera.—Dovucias ANprew, M.D., D.M.LR. 
Mrs. L., aged 52. 


1934: Complained of slight weakness in the legs and arms and noticed she had a 
high colour which was sometimes blue. At this time she also noticed she was intolerant 
to extremes of heat and cold. No digestive symptoms, though she had some pain in the 
chest on exercise relieved by standing still. 


1935: At the beginning of the year she noticed some enlargement of the abdomen 
and had swelling of the ankles after standing. In April she had “ influenza” and during 
this illness had sudden pain in the left side of the lower part of the chest lasting for some 
hours. She called in her own doctor, who discovered her splenic enlargement. She saw 
Mr. Cade in August, and in September was treated at Westminster Hospital with radium 
plaque. 

R.B.C. 8,200,000;- Hb. 120%; W.B.C. 19,200. 

W.R. negative. / Albumin present in urine. Indirect van den Bergh 1.25 units. 


1937: Further treatment with radium plaque at Mount Vernon in July with good 
result. Further application of radium plaque at Mount Vernon in December with less 
striking result. The spleen was enlarging again and she had a return of symptoms of 
tiredness, weakness and excitability. 

On examination.—Thin, marked malar flush, some cyanosis. No engorged veins in 
neck, no oedema of feet. Slight clubbing of fingers (this was noticed in 1935). Heart 
and lungs: N.A.D. B.P. 130/90 (same as in 1935). Abdomen grossly enlarged, edge of 
enlarged spleen visible. Spleen enlarged as far as umbilicus, stretching round to left 
anterior superior spine. Several notches palpable. Liver 4 in. below costal margin, quite 
smooth and regular. Liver and spleen tender, small para-umbilical hernia. No ascites. 
Central nervous system: N.A.D. Eyes: Some lens and vitreous opacities, fundi normal. 
Legs: Much pigmentation lower part of both legs, and cyanosis of feet with clubbing of 
toes (slight). She has been treated on this occasion with superficial X-ray and later 
phenylhydrazine hydrochloride gr. 1 daily for four days. 


7.9.41: R.B.C. 7,090,000; Hb. 112%; W.B.C. 12,400. 
8.10.41: R.B.C. 6,800,000; Hb. 110°); W.B.C. 5,000. Platelets 200,000. B.M.R. —1%%. 


Blood calcium 9°4 mg.%. Van den Bergh 1:25 mg.%. Urine: Albumin present. No 
casts. Sternal puncture September 18, number of cells normal, slight shift to the right in 
both erythrogenic and myelogenic cells. No evidence of myeloid transformation. 


The interest in this case lies in the fact that all the treatment given has been directed 
to the spleen, contrary to the accepted practice of irradiating the long bones. In every 
case there has been a good response, judged both by diminution of the blood-count and 
also in the size of the spleen. Following treatment the patient always feels much better 
in herself. It would appear from the graphs of several blood-counts, however, that the 
condition is becoming less sensitive to radiation, as the fall in the count is slower and 
less marked. 


Following the initial treatments the fall in the red count continued for long but varying 
periods after the cessation of treatment. 

On admission on this occasion the liver was noticed to be enlarged, for the first time, 
and this enlargement has increased coincident with, and possibly due to, the adminis- 
tration of phenylhydrazine. 
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‘Ophthalmoplegia Co-existent with Active Thyrotoxicosis——F. F. Runpve, F.R.CS. 
H. T., male, aged 35. Electrician. Married. 


History.—Symptoms of thyrotoxicosis for one year, loss of weight nearly | st., palpita- 
tions and breathlessness on exertion, excessive sweating, irritability and attacks of dia- 
rrhoea, Eves became prominent one year ago. Diplopia noticed only in the last two 
months. 


Examination.—Moderate thyrotoxicosis (basal metabolic rate + 47%). Slight lid retrac- 
tion and considerable proptosis. Limitation of upwards movement in both eyes, particu- 
larly the left. 


Sir ADOLPHE ABRAHAMS asked if he was right in supposing that ophthalmoplegia of 
some degree was more frequent in Graves’ disease than we had supposed. It was only 
of comparatively recent date that our attention had been directed to the phenomenon 
and there seemed no necessity to suppose a separate syndrome as Dr. Russell Brain had 


suggested. He asked if the cause was a simple mechanical one or if some pathological _ 


alteration occurred in the ocular muscles. 
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[October 23, 1941] 


Case of Ureteric Transplantation into the Large Bowel and Total Cystectomy for 
Multiple Papillomata of the Bladder.—C.irrorp Morson, O.B.E., F.R.C.S. 

November 1936: P. V. D., aged 54, admitted to hospital on account of hemorrhage 
due to multiple papillomata of the base and internal meatus of the bladder. 

Operation.—Suprapubic cystotomy and removal of growths with the endothermy current. 

May 1937: Recurrence of growths with severe bleeding. The diathermy current was 
applied on many occasions, but it failed to control the hemorrhage. 

The patient became so exsanguinated that by August it was deemed advisable to per- 
form complete cystectomy following transplantation of the ureters into the large bowel. 

The latter operation was carried out at the end of August, both ureters being inserted 
at the same time into the pelvic colon by the method advocated by Henry Wade, except 
that no drain was left in the lumen of either duct. One week later the patient had com- 
plete control of rectal micturition and his general condition rapidly improved. Convales- 
cence was uneventful. 

In October 1937 complete cystectomy was performed and again the convalescence 
called for no comment, 

Patient remained in good health until February 1940, when he developed pyelitis on 
the right side. This, however, subsided in a few days. 

Four years have now elapsed since the ureters were transplanted and the bladder 
extirpated, and the patient is in excellent health. The rectum empties its contents every 
four to six hours but when the urge for evacuation comes the patient is unable to dis- 
criminate between fluid, flatus, and feces. 


Case of Impotence of Two Years’ Duration 3 ma Maa ‘of 54. ‘Treated ty Lowsley’s 
Ribbon Gut Plication Operation.\—Trrence Mien, F.2.C.S 


T. S., aged 54. 

August 1937 attended All Saints’ Hospital complaining of complete itapotence for two 
years. Urological and neurological investigations negative. 

August 19, 1937: Lowsley plication operation under spinal anastissia, 

Patient discharged from hospital three weeks later. 


1 Proc. Roy. Soc. Med., 1935, 29, 817 (Sect. Urol., 27). 
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Painful erections experienced from day following operation. Successful intercourse ten 
days after leaving hospital. Regular intercourse during past two years. 


After-effects of Plastic Operations in Two Cases of Hydronephrosis.—H. P. Winspury- 
Wurre, F.R.C.S. 


(1) Male, aged 29. Von Lichtenberg plastic operation for left hydronephrosis with 
calices somewhat expanded was carried out ten years before, resulting in disappearance 
of symptoms for eight years; but during this time urine was hazy with pus and calices 
still dilated as shown by intravenous urography. Subsequently constant headaches for 
two years and urine as stated. Left nephrectomy advised and carried out. 


Pre-operatively blood-pressure was 185/118. 


One month after operation: No headaches; blood-pressure 140/80; urine free from pus 
and organisms. 


Comment.—In spite of cure of symptoms result of plastic operation must be considered 
unsatisfactory as ultimately revealed by headaches and elevated blood-pressure. 


The disappearance of these signs after nephrectomy showed that an important degree 
of toxemia had been present. It is not easy to get a good result when the calices are 
already expanded before operation. 


(2) Single, female, aged 31. Early right hydronephrosis: simple excision of redundant 
pelvis four years before. 


Result: Symptoms gone; urine crystal clear, but a few coliform bacilli present. Intra- 
venous urogram showed good function and no dilatation of pelvis or calices. 


Comment.—It is not difficult to get a good result from a simple plastic operation on an 
early case of hydronephrosis. 


Hydronephrosis Causing CEdema of the Legs.—ALexanper E. Rocue, F.R.C.S. 


In 1938 I was asked by Dr. Konstam to see a patient at the West London Hospital, 
diagnosed by him as having hydronephrosis. 

Male, aged 40. There had been no loin pain, but, for four weeks, mid-abdominal pain 
one to one and a half hours after meals, nausea, two and a half weeks’ pain in the right 
lower chest, and one week's pain, swelling and discoloration of the left leg, the pain 
commencing like sciatica in the left buttock, and thence spreading down the leg, and 
necessitating injections. There had also been bluish discoloration of the left flank and 
iliac fossa. On admittance the whole left lower limb had been swollen, and the skin 
bluish-red and warmer than on the right. However, by the time I saw him, nine days 
later, the left leg, pitting deeply, was swollen only up to the knee, but the right leg and 
thigh, the latter of almost elephant’s size, were tense, and the skin, pitting deeply, was 
shiny and bluish up to the pelvis. The right buttock was bulging with oedema, and the 
right loin was congested and oedematous. There were engorged epigastric veins. 

Filling the right loin, and extending down into the right iliac fossa and across to the 
left epigastrium, was a tense, fluctuating, football-sized mass. The urine was normal; 
Wassermann and hydatid tests negative; leucocytes 15,500, with slight daily pyrexia, 
often to 100° F. 


Plain X-ray films showed the ascending colon shadow apparently coinciding with that 
of the descending colon, the mght side of the diaphragm high, and the right psoas 
shadow obscured dy a large vague blur. Left uroselectan outlines were normal; the right 
were absent. 


Having never oreviously seen a hydronephrosis causing oedema of the legs from pres- 
sure on apdceminal veins (nor had Mr. Sydney MacDonald) I at first thought the patient 
might have Jeft sma!l saphenous thrombosis (I could feel a median left pagticenl cord) 
and right femoral thrombosis. However, this would hardly account for the oedema 
and congestion of the right ioin. ‘ 


_ Having once seen a right renal growth cause cedema of legs and scrotum by growing 
into the inferior vena cava, I suggested right ascending pyelography, but could not find 
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the right ureteric orifice after prolonged search, though the left was easily seen, in spite 
of the presence of varicose veins, which ran down to the regions of both ureteric orifices. 

Against growth were the absence of hematuria and the maintenance of weight, and 
[ hoped for, and on the whole believed in, hydronephrosis as a diagnosis, though still 
fearing growth. 

On 16.3.38, via a long rigist paramedian transperitoneal incision, a large hydronephrosjs 
was removed, weighing 8 lb. 4 0z., and a good view of the duodenum and inferior vena 
cava obtained. The ascending colon was practically in the mid-line of the body. The loin 
was stabbed, and a tube left in, but it drained practically nothing. The pulse-rate, 96 
on the day after operation, rose within forty-eight hours to 144, taking two or three 
days to settle. However, the patient remained a good colour, and apart from a few days’ 
hiccoughs, made a good recovery. 

The day after operation the right thigh felt more lax, and a week after, it was normal, 
though the legs were still edematous. They appeared normal on the patient’s discharge 
from hospital twenty-three days after operation, and when last seen, ten days ago (13.10.41) 
the patient was well and symptomless. 

There was no stricture in the four inches of ureter removed and a No. 7 French bougie 
passed easily. The undilated ureter was found looped over a leash of vessels, above which 
it gradually widened to nearly the diameter of a little finger, as it ran along the cyst 
to open into it about one inch internal to the vessel-crossing. The kidney was a thin, 
translucent, but tough shell, with two or three fibrous-looking septa. 

Up to five years before operation patient says that he used to run 100 yards in just 
under eleven seconds, and cycle for twelve hours. 


Hunner’s Ulcer.—Gerorrrey E. Parker, F.R.CS. 

The patient gave a characteristic history of severe stabbing pain on micturition over a 
period of four years. 

On cystoscopy, the bladder showed only a mild degree of chronic cystitis, except on the 
left side of the fundus where there was an ulcer about the size of a shilling, the surface 
of which was bright and bled freely, and was sharply demarcated from the surrounding 
bladder wall. 

Cystoscopy had only been possible under full ether anzsthesia, as the conscious patient 
could not tolerate more than 2 oz. distension, and even then with great pain. Treatment 
by repeated over-distension, as recommended by Kretschmer, seemed for this reason to 
be out of the question, and the ulcer excised without difficulty by suprapubic partial 
cystectomy. 

The differential diagnoses of malignant and tuberculous ulceration were discussed, 
and the specimen of the ulcer, together with the microscopic sections were demonstrated. 


Comment: Fenwick published a report in 1896 on a series of cases of bladder ulcer. 
Many of these cases had multiple ulcers, and these were all situated on the bladder base 
and not on the vault. They do not therefore correspond to the classical description first 
given by Hunner in 1915. Fenwick treated his cases by instillations of a strong solution 
of silver nitrate, and reported good results from the “ electroplating effect ”. 

Other authors discuss treatment by fulguration of the ulcer surface, but Folsom points 
out that there is a danger of producing a perforation through this devitalized portion of 
bladder wall, which would no doubt be disastrous as in the area affected the bladder is 
covered by peritoneum. 

REFERENCES 
FENWICK, H,. (1806), Brit. M. J. (i), 1133-1135. 
HUNNER (1915), Boston Med. & Surg. J., 172, 660. 
KRETSCHMER, H. L. (1921), J. A. W. A., 76, 990-995. 
Fotsom, A. I. (1932), Texas State J. Med., 27, 718. 


Calcified Hypernephroma of Right Kidney of Eight Years’ Known Duration.—iH. M. 
Grant, F.R.C.S.Ed. 

Case history.—The patient was first seen in 1933, complaining of vague abdominal pain. 
A hard movable tumour was palpable in the right iliac fossa and X-ray showed a partly 
calcified sphere lying just above the right sacro-iliac joint (fig. 1). No operation was advised 
at this time. 

Nov.—URo . 2 
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She was seen from time to time, and in May 1941 another X-ray was taken, which 
showed considerable increased calcification. 

A laparotomy was performed and the swelling was found to be retroperitoneal and 
apparently attached to the right kidney. The abdomen was closed after the removal of 
the appendix. An excretory pyelogram then showed that the calcified area was in close 
relationship to the lower pole of the right kidney. There was some elongation of the inferior 
calix (fig. 2). 

A second operation was performed, and the mass was found to be attached to the lower 
pole of the kidney, almost pedunculated. The tumour was removed and the pathological 
report was as follows: 

“A solid acinar and tubular type of hypernephroma with surrounding atrophy of 
renal tissue, cyst formation and blood extravasation. There are some patches of calci- 
fication in the dense hvaline fibrous matrix of the tumour tissue.” (Fig. 3.) 


FIG. 3. x 2650. 


Comment. History.-Points of importance in the history are: The long duration—the 
patient is known to have had the tumour for at least eight years; the absence of urinary 
symptoms; the difficulty in diagnosis owing to the very low position of the tumour. _ 

Differential diagnosis.—Other conditions to be considered are: Calcified aneurysm of 
the renal artery or one of its larger branches; calcified solitary serous cyst; calcified cyst 
of spleen—this might be confused with a lesion of the left kidney; calcification in tuber- 
culosis or rarely in chronic pyelonephritis; calcified hydatid cyst; it is possible that calcified 
mesenteric glands or pedunculated fibroids might also have to be distinguished; cal- 
careous changes may also take place in simple adenomata or papillary cystadenomata 
(Mackenzie). 

Prognosis.—The prognosis of malignant tumours of the renal parenchyma is not 
good. According to Mackenzie (1936) the five-year cures in various series ranges from 
5-20%. Judd and Hand found 74 cases out of 283 i.e. 26% alive at the end of five years. 

Calcification in tumours is generally considered to be a characteristic of those which 
are slow-growing and of low malignancy. 

The significance of calcification in the prognosis of tumours of the renal parenchyma 
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has been discussed in two papers, one by Cahill and Melnikow (1938), and the other by 
Braasch and Griffin (1936). ‘The former had 12 cases with calcification in a series of 82 
tumours. Calcification occurred in all types—hypernephroma, papillary and even alveolar 
carcinoma. They found these cases had a very poor prognosis. Nine were dead within 
the first year, and after two years the remaining three were still alive but two had 
metastases and only one was without any evidence of metastases. Most of these tumours 
were large ones. 

Braasch and Griffin noted seven cases in one series. At the end of three years’ six 
were alive, and at the end of five years four were alive i.e. 57°94. This is very much 
higher than even the most favourable figure, as found by Judd and Hand, for all tumours 
of the renal parenchyma. 

Hand and Broders (1932), in a statistical investigation of 193 tumours of the renal 
parenchyma, analyse the signs, symptoms, and operative and pathological findings and 
their relationship to prognosis. Calcification is not mentioned in this paper. 

They place great emphasis on Broders’ classification by cellular differentiation as a 
guide to prognosis. They found also, amongst other factors such as fixation, &c., that 
the size of the tumour was of great significance. The larger the tumour the less the 
expectation of post-operative life. The average duration of post-operative life of patients 
who had had large tumours removed, was half that of those who had had small tumours 
removed. 

The technical difficulties in mobilizing large tumours and the danger of disturbances 
of the diaphragm, peritoneum and sympathetic nerves, all affect the immediate mortality, 
and the extra manipulation required in handling a large tumour, possibly dispersing 
malignant emboli, may affect the distant mortality. 
| Other factors such as fixation and perinephric involvement are also shown to be of 
| grave significance, but I mention the prognostic importance of size especially, because 
| Cahill and Melnikow note specifically that their tumours were large ones. It is probable | 
that is is the size rather than the calcification which was significant. 

At the last meeting of this section, Roche (1941) showed a case where a calcified 
hypernephroma was known to have been present for five years before operation. This 
case, which I have shown, was known to have been present for eight years. These long 
histories and the histological picture show that they were not, at least, rapidly growing 
tumours. 

Calcification in itself, apart from any other features present in the growth, is likely, 
therefore, to be of favourable significance. 


[This case was shown by kind permission of Mr. Z. Cope.] 
REFERENCES 
BRAASCH and GRIFFIN (1936), J. A. MW. A., 106, 1343. 
CAHILL and MELNIKOW (1938), /. Urol., 39, 270. 
HAND and BRODERS (1932), 7bid., 28, 199. 


MACKENZIE (1936), Cabot’s ‘‘ Modern Urology ’’. London. 
RocHE, A. E. (1941), Proc. Roy. Soc. Jled., 34, 757 (Sect. Urol., 23). 


Mr. Alexander E. Roche also showed a specimen of papilloma of renal pelvis and of 
ureter. 

Mr. Morton Whitby reported a case of recovery from non-gonococcal peri-urethral 
abscess with extravasation of urine and cellulitis of scrotum. 
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[April 17, 1941] 
Chemicals in Fabrics as Potential Skin Irritants 
By H. E. Cox, D.Sc., Ph.D., F.LC. 
[Manuscript unavoidably delayed, due to enemy action.] 


Tue study of the action of chemicals in fabrics as potential skin irritants is of interest 
to both the chemist and the dermatologist. It is by their combined efforts in research and 
practical clinical experience that our knowledge of such reactions will become wider and 
more accurate. The modus operandi of even a primary irritant is imperfectly understood 
and when the effects of sensitivity or idiosyncrasy are considered our knowledge is almost 
nil; facts almost more strange than fiction are duly observed and recorded, but the under- 
lying reactions are unknown. Perhaps this is partly due to the incomplete mental equip- 
ment of most of us; so few have the many-sided competence necessary for such study. 
The chemist is usually without clinical experience and knows little pathology, 
and the physician or dermatologist generally has but a limited knowledge of chemical 
industrial materials and processes. So except for those rare individuals who have excep- 
tional qualifications, real understanding must come from co-operative efforts and the 
free exchange of information. With such thoughts in mind I propose to discuss briefly 
some of the possible causes of dermatitis mainly arising from fabrics. 


It has been well said that the modern miss is the patron saint of chemistry; she is 
adorned from head to foot by the art of the chemist, and it must be agreed that if she 
avoids excesses she does look very attractive. I want to present her in another less happy 
character, that of the experimental animal for which not even a vivisection licease is 
required (but to whom large damages may be payable). The manufacturer aids and abets 
her in applying to herself all kinds of new compounds the nature and properties of which 
from our present point of view little or nothing is known. Small wonder that dermatitis 
cases arise and that their incidence is credibly reported to be increasing. Her hair having 
been bleached with peroxide and ammonia and shampooed with a soap substitute is dyed 
with a compound diamine. Her eyelashes may be the product of the grease pencil, her 
lips and cheeks may derive their beauty not from oxyhemoglobin but from eosin and 
ponceau; her teeth—natural or artificial—are brushed with a waterproofed synthetic fibre, 
her fingers are adorned with nitro-cellulose dissolved in complex solvents and plasticized 
with still more complex chemicals. Perhaps she has applied chloramine T or an oxyquin- 
oline derivative to her axilla or even used uvengneaaeealic acid as a depilatory. But 
I want to pass from these personal details to consider more particularly what she is 
wearing. Perhaps she has a corset made of latex rubber with fillers and antioxidants in 
it, a bleached woollen vest impregnated with synthetic finishes, other intimate garments 
made of cotton with synthetic resins as anti-crease, stockings of de-lustred viscose, a frock 
of rayon containing perhaps regenerated cellulose and cellulose ethers impregnated with 
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quarternary ammonium compounds to render them water-resisting; her shoes are of 
new plastics resembling snake skin and her fur cape is of leopard skin in which the 
familiar spots have been produced by mating a polyphenol with a diamine. Possibly she 
has spectacles of synthetic glass with sides of plastic resin, a handbag of suede leather 
compounded of cotton and rubber and an orchid made from doped and dyed cellulose 
in her button-hole, perfumed with otto of the laboratory, not attar of rose. She is in 
fact one grand experiment; small wonder that nature sometimes revolts. A rash appears: 
she goes to the doctor. I suppose the principal function of the doctor or the dermatologist 
is to effect a cure, but the matter certainly does not end there; he will be concerned to find 
out the cause of the outbreak if only to prevent a recurrence, and not infrequently there 
may arise questions of liability and of compensation. There is an increasing awareness 
of this problem and in truth it is a very difficult one, chiefly because of the variations in 
personal idiosyncrasy, sensitivity or allergy. In general there will be little difficulty in 
arriving at a shrewd suspicion in cases where the dermatitis is due to clothing and a 
patch test may afford strong confirmation or otherwise, but the matter cannot properly 
be left there. It is probable that the suspect garment is one of a kind worn by thousands 
of people; it may contain a known primary irritant; it may contain some new type ot 
compound to which many or few people are susceptible; it may contain only substances 
believed as result of long experience to be quite innocuous but to which the individual 1s 
idiosyncratic. It is important to ascertain the facts in the interest of all concerned as well 
as in the interest of science. Only by accumulating known, well ascertained, facts shall 
we be able really to find what substances are harmless or harmful and how they react 
with the human subject. In a Report on dermatitis from wearing apparel by Dr. Schwartz 
of the U.S. Public Health Service, the Service has devised a questionary in which the 
importance is stressed of discovering the actual chemical in the fabric which is causing 
the irritation and on the methods employed for such determination. In this way certain 
potentially dangerous substances introduced in the States have been eliminated from use. 


Recent legal judgments in this country too have tended to emphasize this aspect. The 
Court now requires to know whether the plaintiff's skin was normal or abnormal, or con- 
versely—perhaps it amounts to the same thing—was the garment normal or abnormal: 
did it contain some trace of substances that ought not to have been there; was it reason- 
ably fit to wear by a person not having an idiosyncrasy. So while the dermatologist is 
occupied with the patient's skin, the garment comes back to theschemist who must try to 
discover any abnormality or imperfection in the material such as would be likely to cause 
the troubles experienced. This is often a very difficult problem requiring much knowledge 
and skill; let me just indicate the possibilities or probabilities. 


FURS 

Furs present what is now perhaps the simplest case. The dyeing of fur by 
oxidation of a diamine such as paraphenylenediamine was discovered about fifty years 
ago, but only within the past twenty years has fur dermatitis become a recognized 
condition and its cause fairly well ascertained. The reason for the method used in dyeing 
fur is that while most dyestuffs must be applied by boiling, fur cannot be boiled without 
damage (unless it first be chrome tanned). So the colour must be produced by reactions 
on the fibres; these reactions are not usually quite complete nor is the pigment completely 
absorbed in the fibres, so there is apt to remain on the fibres (1) unoxidized base and 
(2) intermediate oxidation products of the base in addition to the real, believed harmless, 
pigment formed in the fibres. 


I have described these reactions in detail in another place [1] and it will suffice here 
to point out that when a simple diamine such as p-phenylenediamine is oxidized by 
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peroxide, there is formed first Bandrowski’s base and next an insoluble azine in and on 
the fibres. There is no evidence of the presence of the di-imides which were at one time 
suspected. the free p-phenylenediamine can be extracted with water, though it is very 
difficult to remove the last traces on a commercial scale. The Bandrowski’s base can be 
extracted by pyridine and certain other organic solvents, and the evidence seems to be 
that Bandrowski’s base is in fact harmless. So the examination of a suspect fur generally 
resolves itself primarily into a search for traces of unoxidized p-phenylenediamine and 
allied compounds. Frequently the colour of the dye is modified by a poly-phenol such as 
resorcinol, pyrogallol or quinol; in such cases an oxazine results instead of a simple 
azine {2], and again search must be made for phenolic compounds. There are of course 
other matters to be thought of: there may be an excess of acid or of salt; there may be 
traces of soluble chromate or chromic acid left from the oxidizing agent. Poisonous 
metals such as lead or antimony may also be present. The chemical aspect may be 
complicated by the presence of vegetable tannins, by logwood, fustic, gallotannic acid and 
other such products. If the fur has been chrome tanned different considerations arise: 
there is unlikely to be free diamine or amino-phenol but there may be soluble chromium 
compounds and textile dyes and their reduction products, the nature of which must be 
investigated, 


WOOLLENS 


Wool presents on the whole a more difficult: problem than fur usually does: 
it may be treated in so many ways and with so many substances. It will be within the 
knowledge of many that both leading judgments ruling dermatitis cases in the Courts 
arose from woollen garments. In Grant v. the Australian Knitting Mills the plaintiff's 
skin was normal but the garment contained an excessive proportion of sulphite, whereas 
in Griffiths 2. Peter Conway the plaintiff's skin was abnormal but the garment was normal 
White wool, such as a blanket or underwear is quite commonly bleached with sulphite, 
and garments containing small quantities of sulphite must be worn by millions of people. 
The sulphite will not be completely removed by even two or three launderings. All such 
wool—indeed most woollens too—are acid |3].. How much sulphite and what degree ot 
acidity is to be regarded as potentially dangerous? Undyed wool quite commonly shows 
2 or even 2°5% of acid reckoned as sulphuric acid. The wool protein is itself acidic and 
there is evidence [4] that the disulphide (R.CH,.S-S.CH,R) linkages in the keratin are 
continuously oxidized in light with the production of more acid in the form of sulphite 
and sulphate. In dyed wool some of the acid linkages have combined with the dye and 
1°, or less acid is found. The amount of sulphite found in normal cases too is somewhat 
variable; quantities such as 0-2 or 0°39 are common enough in bleached undyed wool. 
In dyed wools it is unusual to find any appreciable quantity [5]. 


Then there are the dyestuffs. It was at one time common to blame the dve in cases of 
dermatitis from a dyed cloth, often it may have been true, but nowadays most of the 
known deleterious dyes have gone out of use. Very fast insoluble dyes are now available 
and standardized tests for fastness and the absence of bleeding have been prescribed by 
the Society of Dyers and Colorists. Generally speaking it may be taken that the more fast 
and insoluble a dye the less likely is it to be an irritant [6]. So we must find what kind 
of dve has been used and whether it is fast to water and to perspiration. The identifica- 
tion of the dyes in a fabric is apt to be very difficult and mixtures are common, so it is not 
often possible to say exactly what has been used, but it is possible to discover the class of 
dve present. Here may I emphasize that such textile dyes as are usually applied to wool 
do not contain p-phenylenediamine; this substance is an intermediate and not a dye and 
is not applied to cloth (though it may have been used in the original manufacture of the 
dye). The oft-repeated suggestion that a piece of cloth contains p-phenylenediamine or 
had been dyed with it arises from a misconception of dveing practice. 


Many dyes are fixed to wool with the assistance of a mordant such as chromium salts. 
Others are after-chromed to improve lustre and fastness. Chromic acid and dichromate 
are potential irritants, so it is important to ascertain that there is no soluble chrome 
compound left in the material. Other less common mordants include copper, tin, nickel, 
zinc, and cobalt. 
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TEXTILE AUXILIARIES 


During recent years great progress has been made in the development of a large range 
of textile auxiliary agents. In this term are included wetting and levelling agents, dressing 
and de-lustering compounds, anti-creasing preparations, waterproofing substances, and 
various other chemical compounds, which improve the texture, feel, appearance, or 
properties of the fabric. There are reasons for thinking that some of the cases of 
dermatitis which have been attributed to dyes were in fact due to such a textile agent; 
as an example may be quoted a recent outbreak in the U.S.A. [7] which was proved to 
be due to a synthetic resin used as a dressing for textiles. 


Most of these compounds depend for the effect upon a property, first discovered by 
Langmuir, possessed by molecules which consist of a long chain of hydrocarbons attached 
to a terminal polar group. (A polar group is an ionizable group of which one atom gives 
up an electron.) The polar group has an affinity for water, whereas the long chain has 
not, so the molecule when in contact with water stands up on end with the head, or polar 
group in the water and its tail stretching up. If the proportions are correct a monomole- 
cular layer is so formed. If in such compounds the hydrocarbon group is short (say 12 C. 
atoms) the result is a wetting agent. In order to dye goods a level shade it is essential that 
they should be evenly wetted: a small proportion of a sulphonated fatty alcohol, e.g. 
sulphonated lorol or similar compound, enables the material to be wetted uniformly and 
quickly and so is a great aid to dyeing. When the carbon chain is somewhat longer, say 
16 or 18 C. atoms, a valuable detergent property is developed and a washing compound 
free from alkali or fat is produced. Such compounds are the basis of soapless shanrpoos and 
are much used in the — of textile fabrics. The long chain compound may be 
a sulphonated fatty alcohol (i), or an ester (11), or may be a quarternary ammonium com- 
pound (11) or pyridinium compound (rv). 


H 

C,H,-C-0. $0; Na, Cx €.0. 0.50; Na 

H Er 
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CHs H | 

) 
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The physico-chemical properties of these compounds are truly remarkable and their 
uses diverse, so it is not altogether surprising that they should have rather marked 
physiological activities and be capable at times of causing severe skin irritation. I have 
had occasion to examine some of these substances; two properties stand out, one that 
they can pass through the skin and the other that they exert a marked hemolytic effect on 
red blood corpuscles. Such properties may be of significance from the dermatitis point 
of view. I do not know of evidence which would class them as primary irritants, but 
there have been sufficient cases of dermatitis following their repeated use to indicate that 
where susceptibility exists they are capable of being irritants. So it is clear that in our 
search for the chemical causes of the irritation we must find if any excess of such sub- 
stances remains in the fabric. 


Yet another class of long chain compound with a terminal polar group is used to make 
the fibres water resistant or water repellent. Such a compound may be a pvridinium 
compound of the type (tv), which upon being heated in the treatment of the fabric gives 
rise to a fatty amide and liberates pyridine and acid; 


C, Hy, CO. NH 


CH, + + HCl. 
C,Hy. CO. NH 
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all these substances should be removed. Then there are synthetic resins used to give the 
fabric anti-creasing properties; they may be condensation products of urea and formalde- 
hyde or of glycerol and phthalic acid. Formaldehyde if not entirely removed may irritate 
or may combine with ammonia to form hexamethylene-tetramine to which a few people 
appear to be sensitive [7]. These condensations in general tend to produce insoluble com- 
pounds of high molecular weight which are without any marked physiological property. 
There may, however, be residues of their constituents as impurities, and there is evidence 
that to some of them some people are susceptible. Cases arising from spectacle frames 
belong to this category. 

Another synthetic resin used on textiles is ester gum, which is 8 ser by L. Schwartz 
and others [8] to have caused quite a number of cases of dermatitis last year in the U.S.A. 
Ester gum is formed by heating glycerol with colophony resin, the principal constituent 
of which is abietic acid. Colophony is known to cause irritation in various other indus- 
tries; it contains abietic acid and unsaturated acid anhydrides related to the terpenes, 
pinene and retene, which are possible causes of its irritant effects. 

So an examination of woollens and other fabrics must include consideration of and 
tests for all these diverse and rather difficult compounds which may be implicated in any 
particular case, and it may be necessary to conduct patch tests on the separated suspect 
substance if complete proof is to be obtained. 


COTTON AND SILK. 

These fabrics are unlikely to contain acid or bleach, but they may be weighted with a 
variety of inorganic compounds such as tin salts or titanium oxide, not that these substances 
are harmful; and it will be necessary to consider the dyes which have been used and 
any traces of impurities arising therefrom, also to find out if any active chemical auxiliaries 
are present in an uncombined state. Anti-crease compounds such as urea-formaldehyde 
polymers and the glyptals are possibilities and water-resistant substances of the amido- 
pyridinium class may have been used; if so there should be no free acid or free pyridine 
or formalin. In the practical examination of these materials it is desirable to differentiate 
clearly the different kinds of fibres and so far as the dyes are concerned to examine 
different colours separately. The reason for this is of course that different classes of dye 
will be used for vegetable fibres and animal fibres. The use of suitable quaternary 
ammonium compounds greatly increases the fastness of the direct cotton dyes. 


RAYON. 


In my experience various kinds of rayon are suspected in more cases of dermatitis than 
the natural animal or vegetable fibres. Union fabrics are more likely to be concerned 
than single component fabrics and black is more likely than most of the colours. There 
are, however, considerations which modify the force of such general observations; for 
example, rayon is immensely popular, union fabrics are more difficult to dye 
uniformly than others and black is by far the most used colour. It is also the colour 
which requires a maximum quantity of dye and the one most frequently applied 
in re-dyeing an already other coloured garment. In examining a rayon garment it is 
particularly needful to consider what the fibres are made of. The type of dye applicable 
to acetate-silk may be quite different from that used, say, on viscose. Cellulose acetate 
was for some years difficult to dye, and new types of colour have been evolved since 1920 
to meet the difficulty. Notable among these are the ionamines (1922) and insoluble 
azoic colours prepared by coupling aminoazo compounds with §-hydroxynaphthoic acid 


or one of its arylamides. 


OH 


COOH 


Traces of this 8-hydroxynaphthoic acid are difficult to remove completely, particularly 
in the case of union fabrics, and in my experience a few cases of dermatitis have been 
traceable to such cause. In testing one has to avoid producing it by hydrolysis during 
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the extraction and when it is found consideration must be given to the quantity. A few 
parts per million seem to be inevitable, but larger quantities may be found which are 
irritant to susceptible individuals. It is not a primary irritant, but one to which some 
people are sensitive. 

Like cotton and silk, rayon is very frequently treated with a filler or some textile 
auxiliary compound. The material and its manufactures are so versatile that quite 
esthetically beautiful new fabrics are constantly being produced, new colours, new 
textures, new properties giving nothing but delight to the vast majority of purchasers 
but unfortunately producing irritations in a few idiosyncratic individuals. 


RUBBER GARMENTS. 


In my experience quite a number of cases of irritation have arisen from the wearing 
of latex rubber often in immediate contact with the skin. Most people can do this 
with impunity and the garments last for quite a reasonable time. Breakdown ultimately 
occurs, the rubber loses its elasticity and becomes sticky. The curious feature is that this 
change is much accelerated by sweat and the sweat of some peovle is much more potent 
than that of others. Chemically the breakdown is really a polymerization of isoprene 


CH; 


> 


resulting in the formation of a resin [9]. In terms of analysis this is marked by a sharp 
rise in the solubility in acetone. In a degraded rubber it may reach 20 or 25°, instead of 
some 3 or 4%. The active agent in the degradation is an oxidase present in the sweat 
of some people, and it is on this account that artificial sweat mixtures are not entirely 
comparable with the natural product. To counteract this natural tendency to oxidation 
many substances known as antioxidants are or may be added. Usually these are complex 
hydroxylated phenols, amines or sometimes quinones. What are their physiological 
properties; Little is known, though in the case of quinone there is some evidence that 1t 
is harmless when fed to rats for several generations. Another aspect is that these 
oxidases and antioxidants are very potent substances; they are active when present in 
quite minute percentages and exert a most marked effect. Oxidation and reduction in 
the tissues is a fundamental biological activity and my suggestion is that any substance 
which inhibits it is prima facie suspect. As an example may be cited the familiar 
p-phenylenediamine, which has been shown by Keilin and others |10, 11] to exert a 
considerable influence on tissue respiration; if this is so is it not probable that di-g- 
naphthyl-p-phenylenediamine will be similarly active. 


So one might continue reviewing the different garments—hats, shoes, brassieres, corsets, 
&c.—our modern miss may wear. In the manufacture of all of them potent chemicals 
have been used, and traces may remain which may be themselves irritant or to which 
our damsel may be supersensitive. But the point I really want to make is the need for 
more careful co-operative study between the dermatologist and the chemist, of the 
substances used on garments or otherwise in contact with the skin. One property these 
substances have in common, be they auxiliaries, dyes, antioxidants or what, is that their 
value depends upon spscial reactivity. They are substances of which a fractional percentage 
exerts a great effect; they can wholly alter the physical properties of the fibres or the 
penetrating effect of dyes. It has been shown that some of them are intensely active 
when in contact with blood or serum, so it is not surprising that sometimes unwanted 
effects develop on the human subject. Unwittingly Miss Blank may thus become our 
experimental animal. This ought not to be; the physiological properties of substances 
applied to our outsides as well as to our insides ought to be very carefully explored and 
in general the results if favourable should be made known to all concerned; if unfavour- 
able then, of course, the substance is unfit for use. The great difficulty is arranging for a 
sufficient number of experiments to complete the necessary research; it is not difficult to 
discover the properties and reactions of a new product, nor is it difficult to detect and 
eliminate the primary irritants, but it is very difficult to foresee and provide against the 
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supersensitive and idiosyncratic individual. The law has recently been distinctly more 
helpful to industry in this direction, and that I think makes it still more desirable that 
we should together explore more thoroughly the relationship between chemical consti- 
tution and irritant propensities, together with the cognate subject of induced sensitization. 
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President—H. C. Semon, M.D. 


[October 16, 1941] 
DISCUSSION ON A SELECTION OF THERAPEUTIC PROBLEMS 


ACRODERMATITIS (DORE) 


Dr. S. E. Dore, who was asked by the President to speak on a condition to which his 
name was appended, said: I have never made any special claim to this condition. Some 
years ago at a meeting of the British Association of Dermatology and Syphilis! I described 
a short series of cases characterized by vesicular and pustular lesions on the thenar and 
hypothenar eminences of the hands and on the soles of the feet, the eruption being 
very chronic, relapsing, refractory to treatment, and sterile on culture. At the same time 
Dr. Barber wrote a much more comprehensive paper describing the histology of the disease 
which he subsequently included in his group of “ pustular psoriasis’ and showed cases 
in which the two conditions occurred together, a combination which I had never seen 
in my own Cases. 

Dr. Goldsmith typified the condition I had described as an eczema of the pompholyx 
type entirely different from psoriasis and — my name with it. Naturally I was 
somewhat surprised and gratified when Dr. Goldsmith called it by my name, but I am 
quite willing to abide by Dr. Barber's verdict regarding the nature and classification of 
the disease. It is a characteristic eruption in view of the peculiar “lacunar” pustules 
in the epidermis accompanied by eczematization, the special localization, the chronic 
history, refractoriness to treatment, and tendency to relapse. Dr. Barber pointed out 
that in some cases focal sepsis was an important factor in its causation, but in my cases 
I have not found this to be a prominent feature of the disease. 

Dr. Prosser Thomas: So far as treatment goes, ordinary measures clear up the attacks 
temporarily. Crude coal tar in Lassar’s paste is probably the most useful local appli- 
cation. Some of the dyes, such as gentian violet, are helpful, also silver nitrate, and I 
think Castellani’s carbolfuchsin paint has been advocated. Whether or not the condition 
is related to pustular bacteride, it is important to find a focus of infection. It might be 
allowable to use one of the sulphonamide group of drugs in this condition as it may be 
directly or indirectly of microbic origin. I have not had an opportunity of doing so. I 
should suggest sulphathiazole. I have had at least temporary success with thorium X. 
The eruption is supposed to be résistant to X-ravs and they have been known to make it 


1 Brit. J. Dermat. & Syph., 1928, 40, 12. 
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worse. | applied thorium X in alcoholic solution, 1,500 electrostatic units to the c.c., at ten 
day or fortnightly intervals and the condition cleared up but I was unable to follow up 
the patient for any length of time. 


Dr. H. W. Barber: Some years ago, in conjunction with Dr. Whitteridge, I read a 
paper (unpublished) before the British Association of Dermatology on “ Cases of Pustular 
Bacteride ”, and 1 expressed my views, which I have since seen no reason to change, 
on this condition and on the subject of a previous paper—Pustular Psoriasis of the Extre- 
mities [1]. I referred to the history of these conditions which may be summarized as 
follows: 

(1) Dr. Dore [2] in 1927 read an excellent paper entitled “* Notes on Cases of a Chronic 


Mild Localized Type of Acrodermatitis Perstans ”. 

(2) Dr. Roxburgh [3] showed two characteristic cases at the October meeting of the 
Dermatological Section in the same year. 

(3) At the Association Meeting in 1930 [4] I read a paper in which I differentiated 
between “ Acrodermatitis Continua (Hallopeau) vel Dermatitis Repens (Crocker)”, [which 
had been the subject of a previous communication by Eyre and myself [5] in 1927], and 
the eruption under discussion, and I maintained that the latter was really a pustular form 
of psoriasis affecting the palms and soles, as a rule symmetrically. 


(4) At the International Congress of Dermatology held at Budapest in 1935, G. Clinton 
Andrews made a communication upon “a group of cases of recalcitrant pustular eruptions 
of the palms and soles in which focal infections appear to play an etiological role”. With 
Birkman and Kelley [6] he had published in the previous year, a paper on the same 
subject, and with Machacek [7| in December 1935 one entitled “ Pustular Bacterides of 
the Hands and Feet” which was an elaboration of his communication at Budapest. It 
was clear from his description and from the photographs submitted that the condition 
corresponded to Dr. Dore’s acrodermatitis of mild type, but some of Clinton Andrews’ 
cases were almost certainly pustular psoriasis of the extremities. 


(5) I then recognized that I had been wrong in thinking that this symmetrical pustular 
eruption of the palms and soles is always a pustular form of psoriasis, but I maintained 
that in many cases it is so. 

I summarized my views as follows: 

(a) There are two groups of cases, which have this in common, that the eruption tends 
to occur symmetrically on the palms, particularly on the thenar and hypothenar emin- 
ences, and on the central parts of the sole, and that it is characterized by the formation 
ped foun: the contents of which reveal no micro-organisms in a state of active growth 
and are sterile on culture except for accidental contaminations. 


(b) In both groups the cause of the eruption is a focal infection. I would go so far 
as to say that the presence of the eruption is certain evidence that the patient has some- 
where an important focus of infection. By far the commonest site is the throat; this 
was also the experience of Andrews and his collaborators. It is probable, judging 
from my own experience, that in the great majority, if not in all cases, the responsible 
organism is a streptococcus: in other words that the eruption is a pustular or, as will be 
noted later, sometimes a vesiculo-pustular-streptococcide, and that the leucocytic invasion 
of the skin, which produces the pustules, is a response to streptococcal toxin, or possibly 
to an actual bacteremia, coming from a distant focus. 


(c) The essential difference between the two groups of cases is this, that in one the 
patients are psoriatics, in the other they are not. 


(d) I pointed out that in the psoriatic cases the pustular element is, so to speak, 
engrafted on patches of psoriasis, and these may be actually confluent with patches 
of ordinary psoriasis on the sides of the palms and soles. In some cases the patient 
may have had ordinary psoriasis for years, in others the pustular patches are the first 
to appear and subsequently a widespread non-pustular psoriasis may develop. In pus- 
tular bacteride, on the other hand, the eruption is eczematoid in ‘type, as Goldsmith 
and Freudenthal pointed out in one characteristic case, and Andrews compares it to 
the vesicular epidermophytide. As the eruption becomes chronic, red scaly patches are 
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formed, in which new pustules continue to appear. In this stage there may be a close 
resemblance to pustular psoriasis, but even so the patches are usually lees sharply 
defined and more eczematoid in appearance, and the scales are less dry and silvery 
than in this condition. The two eruptions, however, have this in common, that the 
contents of the pustules dry up to form brownish scabs, which are gradually exfoliated 
in the parakeratotic horny layer. If there is a difference clinically, I would say that 
these tend to be larger and of a deeper colour in pustular psoriasis. 


The first case which led me to believe that focal infection might be responsible for 
the condition under discussion was that of a young girl who had been under Dr. Dore’s 
care, and he had recognized it as being an example of his acrodermatitis of mild type. 
At that time I was quite ignorant of the cause, and did not connect the eruption either 
with psoriasis or focal sepsis. Looking back I think it was a case of pustular bacteride, 
and not of pustular psoriasis. 'When she came to me she had had the eruption for 
eighteen months and I tried various treatments without success over a further period 
of two and a half years. The pustules were sterile on culture. She was exceptionally 
healthy except that she was subject to recurrent attacks of tonsillitis, and she herself 
observed that at these times the pustulation of the hands and feet became much aggra- 
vated. I therefore suggested that the tonsits should be enucleated, and this was done. 
The effect was dramatic. There was an acute exacerbation of the pustulation twenty-four 
hours after the operation, but in about a fortnight the eruption had almost disappeared. 
There was a slight relapse six months later after a sore throat, but since then she has 
remained well. I have seen several other cases in which an equally rapid cure has 
resulted after enucleation of the tonsils or treatment of other major foci of infection, 
but in some improvement is gradual and subsequent treatment with one of the sulphona- 
mides or vaccinotherapy is indicated. 
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Dr. A. C. Roxburgh : I regard “ acrodermatitis perstans as comprising at least two 
conditions, possibly three, viz. pustular psoriasis, pustular bacteride and possibly a peculiar 
form of eczema. At least I have seen it in a few patients who had typical patchy eczema 
elsewhere. 


For the pustular bacteride no treatment short of removing the septic focus is any good. 
For the other types White’s Tar Paste is as good as anything. 


I think pustular psoriasis tends to be more localized and the pustular bacteride more 
diffuse, but it is difficult to draw a hard and fast line in every case. 


Dr. Twiston Davies : The majority of cases I see do not appear to fall into the groups 
just described and I can hardly remember a case in which either the dental surgeon 
or the aurist could be persuaded to discover septic foci, and certainly none in which 
removal of alleged focal sepsis did any good. t samme that the lesion may be closely 


simulated by both eczema and psoriasis, but I am sure that this is an entirely separate 
condition which characteristically affects the ball of the thumb and instep of the sole 
symmetrically and in comparatively circumscribed patches. No speaker has yet men- 
tioned arsenic, which, given in doses gradually increased to 8 or 9 drops of Fowler's 
solution three times a day, and combined with the cignolin paste originally suggested by 
Ingram, will always greatly improve these cases. I have never seen a case that got com- 
pletely well. 
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Dr. J. E. M. Wigley : I have also seen cases in which the tonsils were condemned and 
removed, without any benefit to the patient, even after a considerable time. With short 
treatment arsenic has not produced any appreciable improvement. 

Dr. F. Hellier: A short time ago I saw a man with an injury in his palm which had 
developed into a lesion resembling acrodermatitis. There was definitely a history of 
trauma and I considered the condition to be dermatitis repens. My particular problem 
was to decide whether this was an industrial disease or not. How does one distinguish 
between the condition which follows trauma and is usually on the fingers and this other 
condition which is more common in the palms and is definitely spontaneous in origin? 


The President: The case might be cultured. A_ positive result should decide the 
question between acrodermatitis and industrial dermatitis. 


Dr. H. W. Barber: I think the case to which Dr. Hellier referred must have been one 
of true acrodermatitis continua of Hallopeau, which corresponds to the dermatitis repens 
of Crocker. This condition was studied by Professor Eyre and myself. There is nearly 
always a history of injury, and from its site a pustular eczematous — spreads, and 
may become generalized. The investigations of Professor Eyre, Dr. Embleton, and myself 
suggest that a virulent strain of Staphylococcus aureus is responsible, which grows in media 
usually inimical to staphylococci. 


GRANULOMA ANNULARE 


Dr. L. Forman : Discussion of the therapy of any disease should be guided by its known 
or projected xtiology, which, in this disease, is still unsettled although most attention has 
been directed towards its relation to tuberculosis. Tubercle bacilli have been found in 
sections on rare occasions only (Dittrich [1]). Most of the arguments are based on asso- 
ciated visceral and skin tuberculosis. Thus three cases of Halliwell and Ingram [2] had 
lesions of lupus vulgaris, and occasional references are made to associated papulo-necrotic 
tuberculide and sarcoid. Two cases out of seventeen of mine had significant findings. 
One girl of 20 vears who had had granuloma annulare for four years developed a pleurisy, 
not proved to be tuberculous. Another girl had X-ray evidence of enlargement of the hilar 
glands; again not proved to be tuberculous. Tuberculin reactions recorded show a high 
proportion of negative results but the discussion of their significance would be out of 
place here. 

X-ray examination of the chest of a series of cases by Epstein [3] did not give any 
significant evidence in favour of tuberculosis. 

In my series of 17 cases, five showed clinical evidence of infection of the nasopharynx 
(four had septic tonsils, and the fifth a chronic antrum). Four cases gave a strong positive 
reaction to hemolytic streptococcal vaccine injected intracutaneously, so that a coccal 
xtiology might be argued. 

It is accepted that granuloma annulare does often spontaneously remit and that relapses 
are frequent, usually at the edges of the original lesions. The patients are in good health 
with no general toxemia—there is no loss of weight or energy—and the development of 
any frank tuberculous disease must be uncommon. I have come across one case in a 
limited search of the literature, of a papulo-necrotic tuberculide appearing a year after 
the appearance and treatment of granuloma annulare. : 


We are dealing, therefore, with a benign condition; if it is associated with visceral 
disease (tuberculous or otherwise) these lesions remain cryptic and show no subsequent 
extension or systemic involvement. 


A tuberculous focus should always be looked for, the sedimentation rate estimated, 
and the appropriate general treatment instituted. Further, the possibility of a septic focus 
should be remembered. One case, a girl of 8 years, with numerous nodules on the limbs, 
improved when the nodules were injected with streptococcal vaccine, but did not clear 
up until enlarged and chronically inflamed tonsils were removed. 


Should then the lesions be treated at all, in this benign and often self-limited condition? 
The answer might be “Yes”, if only for cosmetic reasons. The arrav of successful 
methods of treatment in use, indicate their non-specificity. 
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Occlusion with strapping, providing some degree of rest and protection to the affected 
area of skin has been advocated. I have not had experience of this method, but Frank- 
lin [4] has had favourable results. 

Some cases of granuloma annulare show slight atrophy when they heal; this is not 
surprising when there is such extensive destruction of the collagen seen in some sections. 
Many of the methods of treatment may add to this atrophy, e.g. blistering doses of ultra- 
violet light and carbon dioxide snow. 

X-ray treatment in half skin doses, is often effective but the disease may recur, and 
in my opinion it is not justifiable to repeat such doses, particularly in children, Thus in 
one case quoted by Michael, 24 pastille doses were given in a single dose without benefit. 

Gold therapy has been suggested, but the use of this dangerous agent is not indicated. 
The same comment could be made on the use of sulphonamide, and the results quoted 
by Coombes and Canizares [5] have been unfavourable. 

In an attempt at specific therapy, those who favour the tuberculous ztiology of granu- 
loma annulare, have injected Old Tuberculin locally with favourable results. The risks 
of such therapy are not great. The success, as in other methods, may well be the produc- 
tion of a local inflammatory hyperemia. In one case, reported by Michael [6], a sub- 
cutaneous injection of tuberculin (0-05 c.c. of 1: 1000 dilution of Old Tuberculin) given 
for a relapse of granuloma annulare, resulted in a marked local lymphangitis and there 
was a moderate systemic reaction. The granuloma annulare disappeared although no 
focal reaction appeared. 

The subcutaneous injection of tuberculin should be criticized on the grounds that it 
might produce a general reaction and activate a tuberculous focus, present in a number 
of people. Such a focus may or may not be of significance in the etiology of the 
granuloma annulare. 

Believing in the — streptococcal ztiology, Barber and I have treated our cases 
by the injection of haemolytic streptococcal vaccine into the lesions of granuloma annu- 
lare. This method has the merit of safety, and I do not remember any evidence of more 
atrophy than that which might be expected in the natural resolution of the condition. 
The results are good; in six cases followed up, a cure was obtained in periods of two weeks 
to four months. The time was prolonged in cases showing numerous lesions or in 
patients who attend irregularly, for only a small number of lesions were treated at any 
one time. The patients who were sensitive to the vaccine and therefore showed a marked 
local reaction gave the most dramatic results. 

Lastly, there is the question of the prevention of relapses of granuloma annulare. Bear- 
ing in mind the possibility of a tuberculous xtiology, one would recommend a regime 
designed to increase the patient’s immunity, but I have not found any study of com- 
parative series of cases of granuloma annulare to indicate that this general therapy 
is, in fact, successful in preventing recurrences. Nor does there seem to be any published 
series of cases comparing the different methods of treatment mentioned above, as to 
their relative success in treatment and the liability to recurrence. 
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Dr. John Franklin : Whenever I see a new case of granuloma annulare I put a piece of 
elastoplast around the part for a week or fortnight; this makes the lesion Segeui, but 
it always returns within a few weeks. I have never succeeded in curing a case permanently 
by strapping. 


Dr. F. S. Airey : Some members may recall a case of this disease which I showed before 
this Section in April 1940!. The child had a greatly enlarged cervical gland, which 
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was a fluctuant mass at the time of the demonstration. It preceded the eruption of 
typical granuloma annulare, which was scattered over the face, limbs and trunk. Some 
of the lesions cleared up spontaneously, to be followed by others in various sites. The 
child also had what I preferred to call lichen scrofulosorum, on the trunk and arms. 
The surgeons were reluctant to touch the gland mass and I was anxious to see if the 
lesions would respond to conservative treatment. However, Dr. Gray suggested that 
the gland mass should be removed and this was done. — Resolution of the lesions of 
granuloma annulare soon followed. Carbon-arc light baths were given and after ‘six 
months all trace had gone. But the eruption of lichen scrofulosorum persisted. It was 
suggested that these lesions were actually commencing granulomata, but they never 
proceeded as such; the eruption remained stationary. | think in this case it was quite 
clear that the etiology is likely to have been tuberculous, in view of the satisfactory 
response to therapy. 

Another case of granuloma annulare showed a tuberculous dactylitis in the vicinity 
of the lesion, which was on the hand. The granuloma responded well to contact 
X-ray by Chaoul’s method. Treatment was left to a radiotherapist, who gave a larger 
dose than is our habit. In my last six cases this method of treatment has been employed; 
there has been slight telangiectasis in some, which is regrettable, but all have shown a 
good response. 


Dr. R. Klaber: We have allowed ourselves to become obsessed with the question of 
the tuberculous ztiology. It seems to be generally agreed that there is a small per- 
centage of cases which do show such a definite tuberculous background, just as there 
is a similar percentage in cases of lupus erythematosus. But we have already passed 
the stage when we have been content to consider only that possibility in lupus erythe- 
matosus. If there is no such evidence we look elsewhere. It is very interesting that 
Dr. Barber and Dr. Forman should already be looking for streptococcal foci and it 
may be that these will be forthcoming in a further percentage of cases. But in our 
present ignorance we might well look still further afield and consider other possibilities, 
however rare or remote. 

Two years ago Dr. Brain showed a case here which had occurred in a diabetic (Proc. 
Roy. Soc. Med., 32, 1403 (Sect. Dermat., 79)). I have seen two cases in diabetics. So far 
as I am aware, there is no literature on the possible connexion between diabetes and 
granuloma annulare. There is a further diabetic interest in the occasional clinical 
and constant histological resemblance between granuloma annulare and_necrobiosis 
lipoidica diabeticorum. All the early cases of necrobiosis lipoidica were associated with 
diabetes, but there is now a long list of cases without this association. 

I have recently seen a case of granuloma annulare which occurred at the site of 
rupture of a finger tendon, soon after the occurrence of this injury. Although in most 
cases of granuloma annulare no history of trauma is obtained, it does seem possible 
from the predilection of the lesions for the knuckles and other bony points that minor 
traumata might play some role in causation. 


Dr. H. W. Barber: Granuloma annulare must be regarded as belonging to a group 
of eruptions that includes erythema multiforme, erythema annulare centrifugum, and 
lupus erythematosus. One may regard each of these eruptions as a specific entity and 
due to an infection as yet undiscovered, or that it is a non-specific reaction to circulat- 
ing bacteria or toxins which differ in different cases. 

Although in a considerable proportion of cases erythema multiforme is due to strep- 
tococcal sensitization, it is frequently associated with recurrent herpes simplex, and 
some of my cases have led me to suppose that it may be at times a generalized reaction 
to the herpes virus. The association was pointed out in a paper by Dr. Forman and 
Dr. Whitwell some vears ago (Forman, L., and Whitwell, G. P. B. (1934), Brit. J. 
Dermat. & Syph., 46, 309). The case I have in mind is a woman who for long has been 
subject to recurrent attacks of the two eruptions. I saw her once in an attack, and again 
about a fortnight later by which time one of the lesions of erythema multiforme had 
become transformed into a typical patch of granuloma annulare. Dr. Gray confirmed my 
observation. The same transformation has occurred occasionally since then. 
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Dr. F. Hellier: There is a great histological similarity between granuloma annulare 
lesions and the rheumatic nodules. This is interesting because granuloma annulare 
occurs on the extensor surfaces and has other points in common with rheumatic nodules. 
The French believe that rheumatoid arthritis is caused by tuberculosis, and on that 
basis Forestier started to treat arthritis with gold. Although we do not admit the theory, 
he had successful results, and it might be suggested that granuloma annulare would 
respond to gold treatment. 


Dr. A. M. H. Gray: Dr. Hellier may have seen granuloma annulare which had sub- 
cutaneous nodules and which are indistinguishable clinically from rheumatic nodules. 1 
have shown a case of the kind here myself. I concur in Dr. Barber’s view as to the 
relation between erythema multiforme and the persistent type of granuloma annulare. 


Dr. J. E. M. Wigley : I should like to quote Dr. Sequeira, who had an enormous clinical 
experience, and whose teaching was that although occasionally some theory was put 
forward about granuloma annulare being associated with tuberculosis, in his experience 
the condition almost invariably resolved spontaneously, although it might take a long 
time to do so. In that connexion it is unjustifiable to risk incurring telangiectasis, for 
condition which in the large majority of cases gets well without any treatment. 


The President : I agree that it is unjustifiable to risk giving X-rays or any other form 
of cicatrizing treatment in a condition which eventually clears up spontaneously. 


SO-CALLED MONILIA INFECTIONS OF THE NAIL FOLD 


Dr. Godfrey Bamber : Everyone here is well acquainted with this condition, although 
only so far back as 1927 Dr. MacCormac wrote that he believed this type of monilia 
infection to be of singular rarity. Monilia can be cultured from smears taken from beneath 
the affected nail folds and from the solitary bead of pus that occasionally appears in the 
majority of cases; but occasionally no fungus is found, only bacteria, most + staphy- 
lococci, but sometimes other organisms such as B. coli and B. proteus. 


Whether this monilia infection is the primary lesion is debatable; first because the 
dermatologist seldom has the opportunity of seeing and making cultures from the lesion 
soon after its onset. The swelling of the nail fold and its separation from the nail plate 
have generally been present for weeks and even months before the patient seeks expert 
advice. Secondly monilia is not uncommonly present on apparently normal skins, and 
so may be a secondary invader. On the other hand the affection is almost entirely con- 
fined to women—I can recall only three men, two chefs and a potman—who handle 
foodstuffs that harbour and nourish monilia. Another interesting point to which Dr. 
Twiston Davies first drew my attention is the relatively high incidence of cold cyanotic 
hands in this type of patient. 

Where the affection is already present, one of the early signs of extension to hitherto 
unaffected nail folds is the separation of the fold from the nail plate. Trauma from 
the misuse of orange sticks and cuticle removers has been suggested as a cause of this 
separation, but many hospital patients do not use these cosmetic aids. A slight separation 
ot the nail folds is common in occupational dermatitis when the eczematous reaction 
extends to the distal phalanges, but the sulcus is not so deep, and the bolsterlike swellings 
and the acutely painful exacerbations characterizing the so-called monilia infections seldom 
occur, 


If the infection be monilial, it is curious that it never seems to lead to moist erosion 
of the upper layers of the epidermis on and in the nail fold, a feature of the same infection 
in intertriginous areas; on the contrary the grooves often look dry and hard, and the firm 
bolsterlike swellings give the impression that the inflammatory reaction is chiefly in the 
subcutaneous tissues. The degree of reaction may perhaps be due to the virulence of the 
infection or to a supersensitive state of the tissues. With the latter alternative one might 
expect to find agglutination and complement-fixation reactions in the blood, but investiga- 
tions on these points have not given conclusive results. Intradermal reactions with 
oidiomycin are likewise unreliable diagnostic aids. 
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Treatment.—The only early example that I have seen, where the nail folds had been 
affected for less than a week, healed rapidly when treated with zinc ionization, but this 
method has failed in chronic cases. When there are painful exacerbations patients 
generally resort to fomentations and at this stage some form of heat is perhaps the most 
soothing remedy. I have not tried short-wave therapy. For chronic cases my routine 
is to show the patient how to carry out the treatment with a wisp of wool round the 
end of a match stick cut to a chisel edge dipped in phenol or liq. iodi mitis diluted one in 
four with industrial spirit. The space below the fold is well mopped out. If the side of 
the nail plate is involved this is cut or scraped away and the exposed areas painted also, 
Finally the groove is sealed with collodion so that the patient can carry on her work 
without getting dirt or liquids into the spaces. This treatment is carried out daily until 
the inflammatory stage has subsided, and then, if necessary, four applications of X-ray, 
' pastille B, are given to flatten the unsightly swellings. The time necessary to cure 
the patient is probably about three months. 


Dr. A. C. Roxburgh : These cases are at least as often due to a pure culture of B. coli 
or the staphylococcus or streptococcus, or a mixed infection, as to monilia. My own 
practice is to give a 4 pastille dose of X-rays once a week, or a 2 pastille dose once a 
fortnight, up to a total of 2 pastilles spread over two months. I also prescribe Castellani’s 
fuchsin paint which is pushed down with an orange stick to a point short of causing pain. 
The condition in my experience nearly always clears up, but it is essential for the patients 
to keep their hands out of water during treatment. 


Dr. C. H. Whittle : I started collecting cases about five years ago, and I believe trauma 
to be the major factor in their production. The first ones which I encountered were in 
youngish women. I agree with what Dr. Bamber has said about the sex incidence. I have 
never seen a case in aman. After a long struggle with various measures, including anti- 
septics and X-rays, it suddenly dawned on me that I was not really dealing with any infec- 
tion at all, but with a deliberate or semi-deliberate trauma of the fold. I satisfied myself 
on the point by strapping up the fold with elastoplast, marking it, and watching it for a 
fortnight, and as I expected, when the elastoplast was removed, the condition had nearly 
healed. In that case I learned afterwards that the patient had had to go into a mental 
home. She recovered and when I saw her later she admitted that she had deliberately, 
or semi-deliberately as a habit, constantly been worrying the nail fold. It happened in 
this case—and I have noticed the same thing in two or three other cases—to be the ring 
finger which was involved, and the second case was in a woman unhappily married. I 
present that to the psychologists for explanation. In both these cases I was impressed by 
the fact of trauma. 


Another group, which Dr. Bamber mentioned, is a diffuse condition affecting most of 
the fingers. In the cases I have just referred to only one or two fingers were affected, but in 
what is known as “ washerwomen’s” cases the condition involves nearly all the fingers. 
As to the treatment of the “ washerwomen’s” cases, the dermatitis of the hand which 
involves the fold as well, I have always been in difficulties, and I am grateful for Dr. 
Bamber’s suggestion to seal the groove with collodion. If that can be kept on I think 
it will solve the problem. 


Incidentally, the first case I had was one of infection with B. proteus. That was just at 
the time when monilia was beginning to be thought of as a prominent cause of paronychia. 
Since then I have encountered a variety of organisms including staphylococci, coliform 
bacilli, monilia, the nature of the infective agent appearing to be a matter of small 
moment. 


Dr. F. W. Jacobson : Many refugees who are now engaged in domestic service and are 
using their hands for washing and other housework, to which they have hitherto been 
unaccustomed, are showing this condition. They dip their hands into more or less strong 
alkaline solutions, and there are cases in which the “acid mantle” is destroyed by the 
alkali, so that ubiquitous micro-organisms, previously more or less dormant, suddenly 
become pathogenic. Many of these women, although engaged in household service, still 
manicure their hands and try to keep up a pleasing appearance of the fingers and finger 
nails, and thus we have a combination of the factors of trauma and the arousing into 
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activity of pathogenic organisms which would otherwise lie dormant. I think treatment 
might usefully take the form of applying hot acid solutions, e.g. liq. alumin. acet. 
B.P.C., 1 in 20 aq., followed by a shake lotion containing 35 p. zinc oxide, 15 p. glycerine 
and 2%, liq. alumin. acet. ad 100 p. That gives a very good lotion which adheres vo the 
nail fold and leaves behind a powdered film covering and protecting it. If this com- 
bined treatment is applied twice a day it lasts very well in the majority of cases, though 
in some cases X-ray treatment must be used in addition. It is important to instruct 
the women not to practise manicure while undergoing treatment. 


Dr. Elizabeth Hunt: This condition is not confined only to refugee women who are 
now doing housework for the first time in their lives, for I have found a number of cases 
of this kind in women at home who have been forced as a result of the war to undertake 
numerous household tasks to which they have hitherto been unaccustomed. My worst 
case was in a woman who was doing all her own housework for the first time. Working 
women accustomed to run their own homes, frequently I find, use a scrubbing or very 
hard brush for their nails, after washing up kitchen utensils, and damage the cuticle in 
this way, leaving a portal for infection. One interesting case who did housework and 
much sewing in her leisure hours had recurrent trouble in the nail of the middle finger 
on which she wore her thimble. When she tried wearing the thimble on her ring finger, 
the trouble developed there also. The difficulty in treating some of these cases is that 
they cannot attend regularly at hospital. I advise them to use Milton, and soak the finger 
nails at night, reducing the strength of the solution as the trouble disappears. 


The President: There seems to be general agreement that this condition is really a 
traumatic one, and in view of that we should consider the question of abandoning the 
name “ monilia infection of the nail fold” altogether. It seems to be a question of 
maceration, which we can compare with the results of maceration leading to intertrigo in 
other parts of the body. The essential thing is to instruct these patients to avoid the cause 
of their trouble. They must be instructed not to put their hands in water, and that is a 
criticism of the last speaker's suggestion of soaking in Milton. I have found that any 
method which involves wet treatment predisposes to the perpetuation of the condition. — 


ECZEMA OF THE EXTERNAL AUDITORY MEATUS 


Dr. F. Hellier: Discussing eczema of the external auditory meatus is rather like con- 
sidering psoriasis of the left elbow or lichen planus of the leg, for eczema is an abnorm- 
ality of the whole body and not a localized lesion. As Brocq said: “il n’y a pas un 
eczéma mais eczémateux”. There are, however, certain anatomical peculiarities about 
the external auditory meatus which distract one’s attention from this fundamental concept 
and my endeavour to-day is to try and indicate the relative importance of the local and 
general approach. 

First one must consider exactly what one is dealing with in an eczematous lesion of 
the ear. A doctor consulted me about a year ago with an irritating and scaling rash of 
the aural orifices. He told me that the condition had cleared whilst he had been away 
on holiday owing, as he thought, to the improvement in his general condition but it 
returned when he got back to his practice. I was able to demonstrate that he was sensitive 
to the bakelite ear pieces of his stethoscope and a change to rubber ones cured his rash. 


Another type of eczematous rash, of which the few cases I have seen have been in 
men, is a form of neurodermatitis due to the patient’s habit of fiddling with his ear. This 
responds in the same way as a neurodermatitis elsewhere to a tar paste and X-ray treat- 
ment. But the majority of cases which one meets are really manifestations of seborrheeic 
eczema with or without lesions elsewhere. 


What part does infection play in the production of such an eczema of the external 
auditory meatus? The frequent association of otitis media with lesions on the ear and 
scalp has led some dermatologists to overemphasize the infectious aspect. But if one 
approaches the condition from the point of view of the otologist, one finds that in the 
very large number of cases of discharging ear which he sees, it is only the exceptional 
case that develops eczema of the meatus; in other words it is only in the predisposed 
patient, the patient with the seborrheic make-up, that an eczema occurs. In such a 
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predisposed patient, however, infection is of the utmost importance both as a precipitating 
and as an aggravating factor, and as long as the infection remains there will be little 
chance of clearing up the eczematous condition permanently. Moreover this abnormal 
make-up extends beyond the skin to the mucous membranes and these patients are 
peculiarly prone to catarrhal conditions in and around the nasopharynx. It is surprising 
how often one discovers infected antra, &c., not only in those cases with an actual per- 
foration of the drum and an otitis media but in those whose drums are quite sound, and I 
always transilluminate the antra of all patients with seborrhoeic manifestations on the 
head. We therefore must conclude that if we are to treat a case of seborrhoeic eczema 
of the auditory meatus fundamentally, we must not only treat his seborrhoeic make-up 
but also deal with any sepsis which may be found in the ear, nose or throat. Unfortunately 
one does not always get much assistance from the aural surgeon as despite numerous 
operations, the infection often persists and the patient is no better. I believe that the 
infection in these cases is difficult to clear from the very fact that they are seborrhovics 
with unduly vulnerable mucous membranes. The treatment of aural and nasal infections 
is bevond my sphere but I have had several cases with chronic otitis media who have 
benefited from ionization of the middle ear. 

I cannot enter fully into the general treatment of the seborrhoeic, but will just mention 
that a reduction of carbohydrates and fats is indicated in severe cases, a precaution 
that Lord Woolton has already enforced on all of us. Much more important are environ- 
mental conditions and I have seen the most intractable cases clear when they have been 
sent into the country to lead a healthy, fresh-air life. Failing this one should try daily 
artificial sunlight to the whole body and give extra vitamins in the diet. 

Turning to local treatment, it is important to clear up any eruption on the face or scalp 
and here quinolor compound ointment is often of great value. In the external auditory 
meatus, however, I have seen many patients suffering from the too enthusiastic use of strong 
antiseptics and I also believe that ointments should be avoided as far as possible. Recently 
gentian violet has become very popular in the treatment of acute eczema and I consider 
this to be one of the most important advances in local therapy of recent years. I assume 
that it acts in = as an antiseptic and in part by precipitating the proteins in the serous 
exudate. Anyhow it is my first choice in a moist eczema of the ear, used as a 1% watery 
solution. As an alternative one can use silver nitrate which acts in the same way, either 
as a 2% aqueous solution or in sp. aeth. nit. If the condition is so acute that the meatus 
is almost occluded, I use glycerine and ichthyol which reduces the oedema. In more 
chronic, dry cases I employ calamine liniment to which is added 1% carbolic acid or 
5% of ichthyol. If the above fail and one is driven to use an ointment, this should be 
introduced sparingly on a wick of gauze which is retained in the ear till the next dress- 
ing. If this is not done the external auditory meatus gets clogged with a sticky mass 
which is difficult to remove without irritating the skin. I use various ointments but I 
prefer a not very stiff tar paste containing 2° benzoic acid. Eventually one often has 
recourse to X-rays. It is difficult to see how they affect the deeper part of the meatus 
but their action is definite and one reason may be that the eczematous process starts 
in most cases in the outer part of the meatus and only reaches the deeper part when the 
condition becomes very severe or chronic. It is therefore important to treat these cases 
early and use X-rays whilst they are most likely to be of assistance. Lastly one must add 
that these cases often resent the blandest applications so that one cannot lay down exact 
rules, and in actual practice one’s therapy is frequently guided more by subconscious 
dermatological instinct than by any rule of thumb. 


Dr. J. D. Rolleston : Although Dr. Hellier has mentioned the importance of regarding 
infections as a cause of eczema of the external auditory meatus, I am surprised he did not 
mention a particular infection, namely, diphtheria. I have seen so many cases of young 
children with diphtheria in which the external auditory meatus has been affected that 
I think something ought to be said about it [1]. The condition may occur with diphtheria 
of the throat or it may be an isolated condition localized to the meatus. 1 del sxiaaee 
that, particularly in the case of young children, before any further measures are taken, 
a culture should be obtained and then antitoxin could be given if necessary and the 
condition may be expected to clear up rapidly. : 


In the British Journal of Dermatology in 1916 [2] I related how a boy was treated for 
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a long time for a troublesome whitlow and then it occurred to me that I might cultivate 
the whitlow for diphtheria bacilli. I found a pure culture, and after an injection of 
antitoxin it cleared up in a few days, showing that diphtheria of the skin may simulate 
other lesions. 
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Dr. Agnes Savill: Dr. Alfred Friel did great pioneer work with zinc ionization for 
chronic otorrhoea. He had numerous clinics for this ionization in connexion with the 
L.C.C. When this discharge leads to impetiginization of the auditory canal, ionization 
is indicated. Indeed it is often dramatic how, in one or two sittings, the swelling which 
blocks the entrance and causes deafness can be reduced. A dose of about 5 milliampéres 
for four minutes is usually sufficient. 


Dr. Twiston Davies: 1 am glad to hear of a satisfactory treatment for cases complicated 
by perichondritis. I am impressed with the frequency with which eczema of the auditory 
meatus is a sequel of impetigo. The best treatment consists of the insufflation 
of a powder—2 drachms of tincture of iodine to an ounce of boracic powder— 
after syringing out debris and drying the meatus. The patient is instructed to roll a 
piece of paper into a tube, dip one end into the powder and get a friend to blow it down 
his ear—very unhygienic, but efficient and cheap. If further treatment is necessary, 
thorium X often succeeds. The best form in which to use it is the ointment, 1,000 units 
per gramme. A thin smear is not enough; a quarter of a gramme must be put in to get 
any result. I have never seen any resulting reaction from this ointment. 


Dr. P. C. P. Ingram : Like Dr. Davies, 1 have noticed the association of this condition 
with impetigo among soldiers whom I have had under my care recently. 


EXFOLIATIVE ERYTHRODERMIA 


Dr. R. Klaber: This condition is scarcely a clinical entity, only a clinical picture. It is 
the end-result of several distinct disease processes. Therapeutic considerations require its 
division into some of its known types. In the first of these groups, one would clearly 
place those cases resulting from irritative treatment of an eczema or psoriasis. Next, 
there are those cas¢s which may follow the injection of arsenicals (especially N.A.B.) and 
of the heavy metals. Then there are those cases associated with disorders of deeper tissues. 
Finally, we have the primary forms described by Hebra, and by Wilson and Brocq. And 
to those well-recognized groups, I might add a fifth, where the exfoliation and erythema 
seem to be secondary to generalized hyperidrosis and pruritus. 


The treatment of the first two groups, namely, those due to external irritation or 
internal medication, is largely preventive. With reference to the reticulo-endothelial 
group, a differential blood-count and sternal puncture may sometimes, if rarely, provide 
useful information. I think, however, we should go a little further than that. The lymph 
nodes are very commonly enlarged and if in all such cases a gland were removed and 
referred to Dr. Robb Smith’s Lymphnode Registry at Oxford, it is possible that some 
increased knowledge might result. 


In the light of our present knowledge—or rather our present ignorance—of the causes 
of this condition, treatment must usually be empirical and symptomatic. I believe Dr. 
Adamson used to have some faith in a lotion ot ayenten and rosewater. With regard 
to general treatment, I have read papers in which the writers have been impressed by the 
results following intravenous glucose, or sodium thiosulphate, or liver extracts. More 
recently, various vitamins have been employed, in the hope of influencing the course 
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of exfoliative dermatitis. It seems to me that some patients, like those described by Wilson 
and by Brocgq, get better after a considerable time, while others, like those seen by Hebra, 
after a varying period, slide gradually or suddenly “ downhill”. 


Dr. Elizabeth Hunt : I have had a severe case of exfoliative dermatitis following medica- 
tion with stilboestrol. The interesting point of the case was that the condition started with 
loss of the axillary and pubic hair. My most recent case could not be classified under 
any of the categories mentioned by Dr. Klaber. This was a woman of over 50 with an 
acute eruption involving the whole of her body and accompanied by oedema of the limbs. 
No physical cause for her eruption was discoverable and treatment with increased vitamins 
and other nutritional methods had but little effect. Then I came across a paper in which 
the writer suggested that these cases are due to pancreatic insufficiency and stated that he 
had treated a number of cases successfully with insulin. The glucose tolerance test 
revealed a very slight deviation from normal; there was at no time glycosuria, but the 
patient was put on small doses of insulin, and forthwith the skin condition began to 
improve and within a few weeks it was possible to discharge her to a convalescent 
home. Shortly after her return to her own home when the skin was quite well this 
unfortunate woman took her life because she thought she was not wanted. She had been 
very distressed by her appearance when in hospital and depressed at times. It is possible 
that an unstable mental condition in this instance had been affected adversely by war 
conditions and that the skin affection had a psychical origin 


Another of my cases was a young woman in her twenties with an acute generalized 
eruption whom I treated unsuccessfully for months in hospital, until a mild epidemic 
of influenza broke out in the wards. The other patients recovered, but this girl developed 
a high temperature with a cough and on examination of the sputum tubercle bacilli were 
found. No clinical signs of pulmonary tuberculosis had been discovered by physical 
examination. 


With this new complication the skin eruption resolved in the most marvellous manner 
in a very few days. I have in consequence asked myself if tuberculin would have helped 
this case. 


Dr. A. M. H. Gray: I do not know what to do with people with the third type of 
erythrodermia, which has often been going on for several years before they are seen. 
They may have a normal blood-count or perhaps some increase of white cells. It is 
extremely rare to find any of these cases associated with frank leukemia, though there is 
no doubt that such association occurs. The vast majority of these cases, those unassoc- 
iated with any preceding eczema or psoriasis, never seem to show any characteristic signs 
of disease at all except in the skin. Some of them occasionally clear up by themselves, 
but the vast majority are very intractable. 


Dr. H. W. Gordon: With regard to treatment of exfoliative dermatitis from metallic 
poisoning, removal of 200 c.c. of blood was recommended in Vienna. In other erythro- 
dermias sometimes injections of liver have seemed helpful—perhaps from an underlying 
avitaminosis. 


Dr. Wigley: The intravenous injection of T.A.B. vaccine has been useful in some cases. 
If a temperature of 103° to 105° is produced in a patient two or three weeks running the 
skin does seem to clear sufficiently to get them out of hospital, but there is little doubt 
that they relapse sooner or later. 


Dr. Twiston Davies: This condition is becoming more frequent, though perhaps not 
in its classical forms. The two varieties I see most often are: one in which only part of 
the surface is affected, for example the entire lower extremities and nowhere else, or 
symmetrical areas of varied distribution; and another in which a universal eruption 
develops acutely and clears up in a few weeks or months. The latter type is often assoc- 
iated with physical or emotional trauma. One of my patients is constantly falling and 
breaking her leg, and each time she does so she gets an attack, on at least one occasion 
preceded by enlargement of the inguinal glands. Another, who has two sons in the war, 
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expresses any special anxiety she may happen to be feeling for them, in this manner. 
With regard to treatment, erythrodermia is high on the list of conditions which are better 
not treated at all, at any rate locally. One difficulty of course is that these patients 
generally feel the cold and are also intolerant of contact with bedclothes. I find that they 
appreciate an arrangement of fracture cradles with electric light bulbs inside. I treated 
three cases, which I happened to have under my care simultaneously, with liver extract 
and it made all of them very much worse. With the same series I tried every kind of diet 
I could think of, and came to the conclusion that they did much better if allowed to 
choose themselves what they wanted to eat including even alcohol. They usually have 
enormous appetites, and they react badly if restricted. I should like to know a little 
more about treatment by rest. I had a patient not long ago who was just beginning an 
erythrodermia and I advised rest. This did not prevent generalization, and after six 
months in bed he was not making any progress. He then announced that whatever 
happened he must go back to his business which entailed travelling up to town every 
day and standing in a shop. He did so, and within about four weeks the eruption had 
disappeared. One wonders if it is really worth while to rest these patients. 


Dr. A. M. H. Gray: The majority of these patients after a period of rest insist on going 
back to work. My own experience is that it does not make much difference whether they 
are in hospital or at work. 


Dr. P. C. P. Ingram . In cases of toxic dermatitis I attach considerable importance to the 
use of injections of calcium thiosulphate repeated daily for several days or even longer 
if necessary. It is well tolerated and it seems to do a definite amount of good. 


Dr. H. W. Allen: Most of the cases of erythrodermia due to idiosyncrasy to metal- 
containing drugs are the result of the combined action of drug and pre-existing skin 
infection, the drug acting as a precipitating factor where, usually, seborrhoea is the pre- 
existing condition. As for local treatment, calamine liniment, b.d., and some substitute 
for olive oil for the removal of scales, are practically a sine qua non. Increasing percent- 
ages of ichthyol are added to the liniment at a later stage if the pityrosporon is present. 


Dr. John Franklin: I have recently had a man in hospital with N.A.B. dermatitis, 
and although he was quite ill, his appetite was phenomenal. The sister complained that 
on ordinary diets she could not give him enough to eat. 


Dr. W. N. Goldsmith : I wonder if it is the common experience that the vast majority 
of these cases of obscure erythrodermia are in men. There is a certain type seen in old 
men with great oedematous thickening of the skin. In one case extensive biochemical 
investigations were made on blood and urine but no explanation was found for the oedema. 
In this and several similar cases most benefit was derived from injections of salyrgan. 
Perhaps in these old people there is some deficiency in the action of the kidneys. 


THE TREATMENT OF HERPES RECURRENS 


Dr. Hugh Gordon: Herpes recurrens is a condition with a known zxtiology—a virus. 
Virus diseases as yet do not respond to known immunological rules, and therefore although 
we might expect to have a specific treatment, none has yet been firmly established. Most 
of us will remember some six years ago a most interesting paper by Dr. Brain at Sheffield 
on specific desensitization in herpes recurrens. The methods he reported seemed too com- 
plicated for routine treatment of the disease, and I fear that I have no data on this subject 
which I would care to record. I hope, however, that some other members will be able to 
tell us of their experiences in producing active or passive immunization. 

Ordinary Jennerian vaccination has long been recommended as a treatment.. My 
experiences in this respect are disappointing. One case previousiy unvaccinated appeared 
to be cured, though her reaction was worse than the disease. Three others previously 
unvaccinated did not benefit. I tried a small series on those previously vaccinated by 
repeated small vaccinations without any success. 
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There are, | think, some more or less well-marked clinical types of the disease. Since 
the virus factor is presumably the same in all of them their different characteristics may 
bring to light independent activating factors which might be of some importance in 
treatment. They are thus worth considering. 


I would classify these types as follows: 


(1) Herpes recurrens of childhood.—The lesion is usually localized to approximately 
the same area of the cheek. It occurs usually once or twice a year from the ages of 
3-12 years. It appears to cure spontaneously at about the time of completion of the second 
dentition. 


These facts might suggest some association with the second dentition either from 
infective or pressure causes. I do not believe that this has been proved. Personally I have 
found no benefit from referring these cases to the dental surgeon. 


(2) Herpes recurrens facialis of adults—The lesions in this group are usually round 
the lips or nasal margins, and more rarely on the cheek. Attacks occur from inter- 
current infections, most typically the common cold. They may, however, be associated 
with no obvious activating causes. I have been struck by the frequency with which 
young women complain that the herpes occurs on the eve of some important social 
function. It may be considered fanciful to suggest a psychological background in these 
instances. I feel, however, that this is at least possible. 


In other patients climatic factors are important, such as a cold wind, or sudden exposure 
to strong sun, i.e. the first few days of a Swiss holiday. 


(3) Herpes recurrens genitalis.—In males, penile lesions are rarely so recurrent that they 
come for treatment on this account. In my experience trauma, chemical irritants, and 
psychological reasons such as a guilty conscience may be presumed to be factors in 
producing the eruption. 


In women, herpes recurrens occurs on the buttocks, and I have noticed occasionally 
a tendency for the eruption to be associated with the monthly period. In a few instances 
it disappeared with gynecological treatment. 


Before discussing treatment in general, one must emphasize that the disease is benign 
—the eruption usually lasts a week. On the face it is a cosmetic blemish which at the 
worst can leave a faint scar. Therefore no treatment is justified which is dangerous. 


Treatment can be considered under two headings: (1) general; (2) local. 


General treatment.—lIt is established beyond doubt that the virus has a high bio- 
tropic index. Its activities are frequently exalted by intercurrent infection, the common 
cold being the classical example. Other infections are, of course, well known to be capable 
of producing the disease. Under these circumstances it would be logical to conclude that 
focal sepsis might be a factor. In my experience results of treatment from this aspect 
have been very rarely successful. It remains, however, true that if one can prevent the 
patients from having colds, one can frequently greatly diminish their attacks of herpes. 


Vitamins have been in vogue for the treatment of this disease, as in many others. 
Vitamin C was reported to be specific in some American publications some years ago. 
I well remember a chronic case of twenty years’ standing whom I had treated unsuccess- 
fully, who claimed to be cured by taking betaxan. I have been unable to repeat this 
success by giving vitamin B or any other vitamin. 


My experiences with drugs such as arsenic have been similarly unsuccessful. 


Local _treatment.—X-rays are by far the most effective treatment, though 
the proviso of no risk is specially applicable. Their action is presumably to increase the 
resistance of the epidermal cell to the virus, and they are more effective the more 
localized is the lesion to one area. I would welcome suggestions as to the most effective 
technique. In my experience treatment has to be minimal and is usually better filtered 
through one or even two millimetres of aluminium. Three doses of 100 R. should pro- 
duce at least six months’ immunity, or they are not worth repeating. If some very 
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definite benefit is obtained, the course can be repeated once every year up to a total of 
900 R. for any one area, spread over three to four years. 

All other local treatment is palliative and does not pretend to be preventive. Dabbing 
the early lesion with spirits of camphor or eau-de-Cologne is usually recommended. I am 
indebted to Dr. Clara Warren for the suggestion of 1/1,000 adrenalin. If the lesions do 
not dry up quickly or tend to become purulent, they are best treated on the lines of 
impetigo, since secondary infection is common. 


Dr. J. D. Rolleston : This subject has interested me for many years. In 1907 [1] I wrote 
a paper on herpes facialis in diphtheria in which I made the observation that herpes 
occurred in 4% of diphtheria cases, and in 1910 [2] I wrote on recurrent herpes in scarlet 
fever which I found to be present in 65%. What I should like to know is why herpes 
recurrens should be so frequent in certain infections and so rare in others. The cases in 
which herpes recurrens is frequent are cerebrospinal fever, malaria, and pneumonia, 
but in typhoid fever it is practically non-existent. I have brought up to show to the 
Section the illustrations of two cases of herpes recurrens in the acute stage of diphtheria 
[these were handed round]. One of these was reported by Dr. C. I. Wright [3] on herpes 
recurrens accompanied by bullz, in a girl of 8 years of age who during the three previous 
years had had attacks of herpes recurrens. The other was a case which I showed in 
the Children’s section [4] of a boy aged 13, who during the acute stage of diphtheria 
developed herpes, and had had numerous attacks of herpes recurrens previously. 
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Dr. A. C. Roxburgh: A German writer once claimed to have treated 100 consecutive 
cases of recurrent herpes successfully by inoculating the serum from a young herpetic 
lesion on to some site in the arm. I have tried this method in a few cases and, much to 
my surprise, two or three of them did “‘ take” and the patients stated later that they had 
been clear for two to three years afterwards. It is essential to use the serum from a 


perfectly fresh vesicle. 


The President: It is some vears since I had the opportunity of treating a case of facial 
herpes recurrens by the auto-inoculation method, and in that instance the result was 
dramatic. Some three days after the primary inoculation in the forearm a typical 
herpetical vesicle developed in situ, and from this I inoculated the other arm with a similar 
though less active response. A third transfer proved negative. Each inoculation was 
carried out intradermally. To minimize the risk of coccal infections an early vesicle, 
containing the presumably more active virus, should be secured. Goldsmith (“ Recent 
Advances in Dermatology ”, p. 377) quotes the classical case of Plesch, who cured himself 
by this means, and refers to an extensive series of successful results published by Hruszek, 
Derm. Zeit., 1933, 68, 27 (Abs., Brit. J. Dermat. & Syph., 1934, 46, 296). . 


Miss Lewis: I have tried auto-inoculation, but could not obtain a vesicular response. 
I have also prepared and used a formalized guinea-pig vaccine in a small series of cases, 
but for a true assessment of the value of these methods, a properly-controlled, large-scale 
investigation is indicated. 


Dr. F. W. Jacobson: In some patients this herpetiform rash gives the appearance of 
erythema multiforme. A well-known causative agent is phenolphthalein, and nine-tenths 
of all the purgative drugs on the market contain phenolphthalein. 


Dr. Elizabeth Hunt: I had a case of severe herpes recurrens on the face in a hospital 
sister, due to sepsis at the apex of one of her canines, completely cured by extraction of 
the tooth. So far I have not come across any case of recurrent herpes of the female 
genitalia at the menstrual periods. I have had one case of repeated attacks on the lip at 
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the periods and think a possible reason for this association may be the occurrence of 
subnormal temperature in the day before a period. Herpes of the lip often follows 
exposure to cold winds and chills. 


Dr. F. Parkes Weber: The literature does not seem to be suggestive of any great 
frequency of herpes simplex recurrens, but if physicians who were mostly treating cases 
not dermatological, had collected statistics regarding patients who had casually men- 
tioned that they also occasionally had an attack of recurrent simple herpes, one would 
be astonished at the relative frequency of the ailment in question, including, of course, 
recurrent herpes of the penis and prepuce in men, recurrent gluteal or femoral herpes in 
women, as well as recurrent herpes of the lips and other parts of the face. 


rr 


Se 
0 
t 
1 


Proceedings of the Royal Society of Medicine 


page 1 


Section for the Study of Disease in Children 
President—A. G. MairLanpb-JoNnEs, O.B.E., M.D. 


[October 24, 1941] 
DISCUSSION ON PYLORIC STENOSIS IN INFANCY 


Dr. Donald Paterson : Congenital pyloric stenosis—The problem of medical as opposed 
to surgical treatment of pyloric stenosis should be examined firstly from the results 
obtained by each method, and secondly from the availability of each method throughout 
the country. For instance, there are many places in country districts where surgery 
is not obtainable, and medical treatment would therefore naturally be tried first. 

Results of surgical treatment.—\ have before me such figures as those of C, F. Harris 
and E. Keynes (1937) where there was only one death in 50 consecutive infants, and 
David Levi (1941) who operated on 100 consecutive breast-fed infants, without a death. 
In 1939, out of 92 pyloric cases admitted to Great Ormond Street for oe there 
were 6 deaths, a mortality of 6°5%. It is true the hospital is most modern, and each 
infant occupied a small wardlet of its own, but when one remembers the poor state 
in which some of the infants arrived, it is a remarkably low figure. In the two previous 
years the mortality was 10°, and 99% respectively. From the above figures it seems clear 
that pyloric stenosis can be treated surgically with a very low mortality, even in hospital, 
and the infants can be restored to normal health in a period of two weeks or less. 

In my private practice, out of a series of 60 surgically treated cases (50 males and 10 
females) seen since 1925, there were two deaths only, and both of these children were 
admitted to hospital, where they contracted gastro-enteritis after the operation. This is 
a mortality of 3°5%%. 

Results of medical treatment.—Although medical treatrnent has been attempted for 
more than twenty years, there has been a much greater interest taken in it during the 
last few years. This is particularly true since the outbreak of the war, and the almost 
complete closure of most of the children’s hospitals in our big cities. At first, medical 
treatment consisted in encouraging breast-feeding, but if the infant had been weaned, 
in giving a humanized dried milk, or other feed in which the curd was small. In addition, 
a daily stomach wash-out, with normal saline, was given, together with one drop of a 
1:1,000 solution of atropine sulphate before each feed. 

Eumydrin (atropine methyl nitrate) is a crystalline substance said to be ;4, as toxic as 
atropine, and much stronger relatively in its action. It was first used by Usener, in 1926, 
and Paul Drucker introduced it the following year in Copenhagen. In 1935 Elizabeth 
Svensgaard wrote a paper in the Archives of Disease in Childhood recommending its use, 
and since then various papers have been written on the successful use of this drug. In 1936 
and 1941 MacKay, in 1938 Braithwaite, 1939 and 1941 Dobbs, and 1939 Vertue and Light- 
wood, have all described cases treated by eumydrin and the combined general mortality 
has been approximately 12% or 13%. j 

How it acts—The pylorus is normally relaxed by the actions of the vagus and con- 
tracted by the sympathetic. The normal action of atropine is to inhibit vagal activity, 
thus atropine should constrict the pylorus by cutting out the vagal action. This action 
of atropine is seen in connexion with the splanchnics. These vessels are constricted by the 
sympathetic, and relaxed by the vagus, and are actually constricted when atropine is 
administered. Now, in pyloric stenosis when atropine is used, inhibition of the vagus and 
constriction of the pylorus does not take place; actually atropine causes relaxation of the 
pylorus, and it appears that atropine must act directly on the muscular cytoplasm itself, 
because this action is observable even when the vagi are severed. The degree of relaxation 
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is relative to the size of dose of atropine given; that is, larger doses of atropine cause 
greater relaxation. 

Methods of administering eumydrin.—Svensgaard (1935) suggested giving from 1 to 3 
c.c. or more of freshly prepared 1: 10,000 solution of eumydrin a few minutes before each 
feed, and increasing the amount if necessary. Most of the papers published are based on 
this method of administration. The obvious objection to this is that the solution of 
eumydrin may pass into the already full stomach and lie unabsorbed or be vomited 
later. Arvid Wallgren (1940) suggested that a 0°6% alcoholic solution of eumydrin 
(eumydrin 0-3 + concentrate alcohol 50) containing approximately 0-1 mg. i.e. about 51, 
gr. per drop, should be administered instead. The alcoholic drops should be placed on 
the child’s tongue or gums where it is rapidly absorbed, and he found that three to 
five drops were required daily to relax the pylorus. By this method there is no doubt 
about the absorption of the eumydrin, and it cannot be lost by vomiting. 

For the past year or more,.it has been the practice at the Westminster Hospital to 
administer eumydrin in the form of lamellz, each containing ,1,gr. These are given 
ten to fifteen minutes before the feed, and the lamella is placed on or under the tongue, 
or in the child’s cheek, where it rapidly melts, and is absorbed. A very great advantage 
with this preparation is that it — indefinitely, and is most suitable for home use as 
the mother cannot make a mistake about the dose, This preparation can now be 
obtained as “ Pylostropin”’. Cases have now been successfully treated by these lamellx 
in Great Ormond Street Hospital. The eumydrin can also be administered in one vr two 
drops of glycerine quite eatlacnei, but, of course, in any other vehicle than the lamellz 
it does not keep longer than one week. 

Results of cases seen privately.—In a series of 40 cases (26 males and 14 females) seen 
since 1925, and treated medically, one infant died, and this one case had been admitted 
to hospital, and there contracted gastro-enteritis—a mortality of 2°5%. The average age 
of this series was 8-2 weeks. Of these one received no medicinal treatment at all, being 
given gastric lavage only; 26 received atropine sulphate—one drop of a 1: 1,000 solution 
before each feed; and 13 were given eumydrin. Prior to 1940, this was administered as 
gio gr. (0-1 mg.) of eumydrin in 10 minims of water, before each feed. After 1940 the 
same dose of eumydrin was given in two drops of glycerine, and later in 25%, alcohol. 
Finally, lamellz, described previously, were exclusively used. 

Length of stay in hospital—We must ask ourselves whether even if we had the most 
perfect hospitals and nursing we would wish to keep the infants there for many weeks 
undergoing treatment, and whether that is economically and socially a sound procedure. 
It can be taken that the average case of surgically treated congenital pyloric stenosis 
remains in hospital from ten to fourteen days. Attempts have often been made to send 
the infant home on the second or third day, particularly if breast-fed, but distances 
are often great, the mother inexperienced and elegans occur, or the wound may become 
infected. On the whole, this is not a satisfactory practice. Discharging the infant too 
soon is merely a confession that hospital surroundings are unsatisfactory and dangerous 
rather than the way to meet the problem. It ought to, and must, be possible to keep an 
infant safely in a hospital wardlet, free from infection, for a period of a fortnight. With 
eumydrin treatment, the length of stay in hospital is, as a sale, much longer than in the 
operated cases. With Svensgaard it was as long as seventy-seven days, whereas in the 
Guy’s Hospital series (Vertue, 1939) the average stay in hospital was eighteen days. 
The ideal would be to treat these cases as out-patients, but that is not possible, except 
in the very mild ones, or where a first-class children’s nurse can be continually in 
attendance. 

Failures of eumydrin.—Of the last ten consecutive cases seen by me, all were put on 
eumydrin. Seven of these were rapidly successful, but in three cases the loss of weight 
and vomiting did not cease, and ultimately all three had to be operated on. It was 
noticeable that all of the three infants were below the age of 8 weeks, and showed 
symptoms during the first two weeks with progressive loss of weight and dehydration. 

It would be giving the medical profession, particularly the general practitioner, a com- 
pletely wrong idea if it was thought that all cases of pyloric stenosis could be put on 
eumydrin, and provided the dose was properly regulated the case would be cured. Too 
much stress has been placed on the action of the drug, and too little stress on the careful 
nursing and feeding and general management. Certainly the nursing care is quite as 
important as the drug. 
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CONCLUSIONS 
From the facts elicited, the following conclusions may well be drawn: 


(1) Surgery must still remain the method of choice for the treatment of all but 
selected cases of congenital pyloric stenosis. This is particularly so in very young infants 
who are progressively losing weight. 

(2) In those cases seen after the eighth week and where the weight has been main- 
tained, or there has been a slight gain, and the nursing is good, a trial of eumydrin should 
always be made. This is more likely to be successful in Souhe infants than in males. 


(3) If eumydrin be used, it is best given as lamella, or in alcoholic solution in a con- 
centrated form. 


(4) Better facilities for the isolation of infants from ward infections must be provided 
if we are to equal the statistics of many of the continental schools, especially in Scandi- 
navia. 
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Dr. Richard Dobbs: The medical treatment of pyloric stenosis is not new; it was used 
because there was no alternative in the earliest case that has come to light. In 1646 
Fabricus Hildanus (Kellett, 1933) cured an infant of a few weeks, who had vomiting and 
absolute constipation, by reducing the volume of feeds and exerting a policy of expectant 
patience. This gives the clue to the first principle upon which medical treatment is based. 
The disease is, we know, self limiting in nature and, we shrewdly suspect, functional in 
origin. As the child may die in the meantime if left to cure itself, medical treatment 
is designed to hasten the natural process. The third principle I will come to later. 


TABLE I.—THE RESULTS OF MEDICAL AND SURGICAL TREATMENT. REPORTED SERIES. 


Treated medically Treated surgically 
Deaths Deaths 
Date Authors Cases’ No. Date Authors Cases No. % 
Before Heubner \ .. Totalof 5 7 Before Mortality over 50% 
1910 Bloch { 71 1910 
Starck 
Bendix 
1910 Hutchison—- 1913 Roland “e 10 5 50 
Private ae 20 2 10 
Hospital .. 64 50 78 
1914 Holt .. i 28 14 50 1914 Holt .. - 29 17 58 
1922 Haas .. - 39 1 2-8 1914 Richter ws 22 4 18-1 
1923 Ibrahim ‘i 52 2 3-8 1918 Strauss ‘a 63 3 4:8 
1928 Monrad .. 228 10 4-4 1937 Jewesbury 303 38 12-5 
and Page 
Private .. 16 1 6-2 
Hospital .. 287 37 12-9 
1935 Svensgaard .. 61 2 3-3 1936 Levi .. 0 50 1 2 
1940 Wallgren oa Not given 1% 1937 Donnovan .. 243 1 0-4 


* Quoted by Hutchison (1910). 
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Early in this century medical treatment produced results which, in some hands, were 
not so very different from those of the present day. Table I shows some of the collected 
results of both methods of treatment from the beginning of the century to the present 
time, and illustrates that it was not until after 1910 that surgical results were in any way 
comparable. About this time, while Rammstedt was attempting a submucous pyloroplasty, 
an operation devised a few years earlier by Fredet and Dufour, and independently by 
Weber, the stitches tore away from the muscle. The child looked ill and Rammstedt closed 
the abdomen. Though convalescence was rather stormy, the child did not die. At the 
next opportunity Rammstedt purposely only took the operation to the stage of muscle 
incision. This child fared even better, and made an uninterrupted recovery. How 
successful Rammstedt’s operation is can be seen in the table. It is so successful because it 
does precisely what is needed in the shortest possible time. It follows the second principle 
upon which medical treatment is also based; it hastens the natural tendency of the 
disease to cure itself. The spasm is relieved, in this case suddenly, and the muscle has 
perforce to relax. The tumour is not removed by the surgeon; finding, so to speak, 
nothing to keep it in training, and feeling, perhaps, rather redundant, it gradually fades 
away. It does so, as Wollstein (1922) so beautifully showed from post-mortems on cases 
dying from two days to several weeks after operation, during the course of three to four 
weeks, after which the circular muscle joins again by fibrous union, the eventual result 
being anatomically almost perfect and indistinguishable from normal. And that brings 
me to the third principle upon which treatment is based. Once the spasm has been over- 
come, either naturally, by surgery, or medically, the functional result is perfect. Medical 
treatment would be useless, however immediately successful, if relapse occurred in later 
years. This is not the case. The two methods of treatment are essentially similar. 
Relieve the spasm, and the stomach and pylorus return to normal. The results of both 
methods are comparable, and can scarcely be improved upon. There are two other sides 
to the picture. The incidence of pyloric stenosis is, I fancy, fairly evenly distributed 
throughout the world, and is not confined, for instance, to the urban population. Though 
the operation is comparatively easy, it needs considerable skill and experience to achieve 
consistently good results, and there is a mortality directly due to surgical interference. 
Even in published series this often amounts to 5%, and is probably frequently higher. 
Secondly, there is in hospitals in this country the toll levied by gastro-enteritis. 


TABLE II.—CoLLEcTED CASES (RAMMSTEDT). 


Treated medically Treated surgically 

Date Cases Deaths % Cases Deaths 
1918-28 1,345 219 16 497 112 22°5 
1929-33 1,675 150 9 757 110 14-4 
Total 3,020 369 12-2 1,254 222 17-7 


The dangers of hospital treatment in this country do not apply to such countries as 
Scandinavia, where gastro-enteritis hardly ever occurs even during- admissions of eleven 
and twelve weeks. The new factor introduced by the use of eumydrin is that out-patient 
treatment can be carried out in a large number of cases and after an initial phase. 


Table III gives relevant details of 46 cases of pyloric stenosis treated with eumydrin. 
The group has all the characteristic features of age, sex distribution and interval of 
good health. Peristalsis was visible in all, and the pylorus was felt in all but one, who 
later recovered after Rammstedt’s operation. Eumydrin was tried in each case for ten days. 
If, at that time, vomiting was undiminished operation was decided on. If, on the other 
hand, vomiting was less, medical treatment was continued. The mother was instructed 
in the routine of treatment for one or two days, and as soon as it was thought safe the 
child went home and was treated as an out-patient. This entirely arbitrary plan was 
carried out only to avoid prolonging medical treatment indefinitely, in the hope that 
improvement would eventually take place. It did, however, lead to definite results. A 
premium was set on speedy cessation of vomiting and the cases fell consequently into 
three groups; the first, a group of seventeen cases, who responded to eumydrin in the 
course of a few days and went home within ten days; a second group who responded 
more slowly, yet sufficiently by the end of ten days to avoid operation; and a third group 
who failed to respond in the required time and were handed over for the relief of their 
spasm to the surgeons. 
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TABLE IJI.—DeEtTAILs oF 31 CasES SUCCESSFULLY TREATED BY EUMYDRIN, ARRANGED 
ACCORDING TO LENGTH OF STAY IN HosPITAL. 
Age Weight Maximum 
Place Days Age on change dose of 
in in at admis- since eumydrin Weeks 
Case Sex family hosp. onset sion birth each feed given 
Wks. Whs. Ib. oz. C.C. 
Group Ainhosp. 24 M. 1 0 4 12 1 0 2-5 6 
10 days orless 26 F, 1 ) 8 10 29 3 8 
39 M 2 0 6 9 1 2 4 6 
33 M 1 5 7 8 1 0 3 9 
34 M 1 5 6 7 0 9 3 10 
40 M. 1 5 2 3 0 5 3 5 
12 M. 1 6 6 8 1 2 5 7 
15 M 2 6 4 7 0 5 4 11 
4 i 1 7 2 4 0 6 2 9 
41 M 3 7 5 6 1 4 2 7 
28 M 1 8 1 1} 0 4 3 6 
42 M 1 8 6 10 0 9 a 8 
45 M. 1 8 3 4 0 3 a 5 
5 M. 2 9 6 8 1 4 4 9 
18 M. 1 9 4 5 0 3 5 15 
31 M. 1 10 5 6 1 2 3 4 
46 M 2 10 5 6 0 4 a 6 
Average in 17 cases 6 4-7 6:7 0 17 3 7-6 
Group B in hosp. 9 M. 2 13 23 4} 0 8 4 8 
10 to 20 days 11 F. 1 13 3 6 0 5 6 10 
2 M. 2 14 23 5 0 5 2:5 10 
13 M. 1 14 5 74 —_ 3 9 
32 F. 3 14 23 5 0 2 5 8 
10 M. 1 15 23 4} 3 0 4 11 
16 F, 1 15 2 3 1 14 6 11 
17 M. 3 15 24 3 0 2 4 12 
18 M. 1 18 3 4 1 3 5 11 
19 M 1 19 34 4 — 4:5 14 
Average in 10 cases 15 2? 4} 0 73 5 103 
Group Cinhosp. 21 M. 2 30 3 7 1 1 _ 12 
over 30 days 29 M. 1 32 8 9 2 13 — 12 
1 F, 1 34 1 3 1 0 = 13 
6 F. 1 70 3 6 1 2 — 9 
a = Alcoholic eumydrin, 


The successfully treated medical cases are divided in Table III into a group of seventeen 
sent home within ten days, and a second group of ten, sent home within twenty days. 
There is a third group of four cases who were all in for thirty days or longer. All but 
one were kept in for reasons other than vomiting, and it will be noticed that there are 
no intermediate cases. The next table compares the three groups, i.e. the two responding 
to treatment, and the group operated on, with each other in relation to age. The age at 
the onset of vomiting and the weight gained or lost before presenting for treatment had 
clearly a bearing on the degree to which the spasm responded to the drug. The first 
three cases in Table III had an average age of six weeks when vomiting started, and had 
gained 280z. since birth when they were first seen. Of the twelve cases eventually operated 
on (Table V) none was over 4 weeks old at the onset of vomiting (only three were in fact 
that age), and all were boys, though seven of the whole series were girls. 

A very important question is, does failure to operate immediately increase the operative 


risk. Or how much is the operative risk increased, since there is no gainsaying that ten 
days have been wasted and vomiting has gone on. There was loss of weight in fact in 
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TABLE 1V.—CasE Histories COMPARED. 
Av. weight 


Av. age Av. age on loss or gain 
at onset admission since birth 
Weeks Weeks Oz. 
Group A (Disch. within 4-7 6-7 +17 
10 days). 17 cases 
Group B (Disch. within 2} 43 —7} 
20 days). 10 cases 
Group D (treated by 23 4} +43 


operation). 12 cases 


only three, with some gain in the rest, and convalescence after operation was rapid. 
Although the heavy mortality, four deaths in the cases operated on, might be attributed 
to the pre-operative medical treatment, this was not so. One died of purulent peritonitis 
thirty-six hours after operation and a perforation of the duodenal mucosa was found at 
post-mortem; another died soon after operation of massive pulmonary collapse, and a 
large milk curd was found impacted in the right main bronchus. These must be 
counted as the hazards of surgical treatment. Two died of gastro-enteritis. No. 37 was 
doing well after operation until No. 38 was admitted. Unfortunately owing to war- 
time ward space and nursing difficulties they had to be nursed in the same open ward. 
In No. 38 the child was ill with gastro-enteritis when admitted and operation was delayed 
for only a few days whilst measures to combat dehydration and the generally poor 
condition were undertaken. 


TABLE V.—DeETAILs oF 12 CasEs (ALL MALES) OPERATED UPON AFTER EUMYDRIN 
HAD FAILED, 


3 
Se ts FES Fs 
Cae = so 8S = Operation Result 
Wks. Days Ib. oz. Ib. oz. Ib. oz. c.c Days 
7 1 3 7 7 10 7:12 6 Relapse Disch. 12 days 
8 2 Z 7 8 0 7 © 7 6 5 10 Contd. vom. di 7 weeks 
20 1 1 if 68 12 7 6 6 12 7 8 Contd. vom. 
5 loss of wt. ™ 8 days 
22 1 4 14 6 8 6 ll a % 4 8 Contd. vom. - 3 weeks 
23 1 34 14 8 0 8 3 8 6 5 8 Contd. vom. Death 
(Peritonitis) 
25 1 K 1 7 0 § &§ +8 6 5 10 Contd.vom. Disch. 7 days 
27 1 1} 24 6 6 5 15 8 3 6 105 Relapse Disch. 
recov. 12 days 
30 1 4 _ 8 0 8 12 8 2 4 6 Contd. vom. 
loss of wt. Disch. 2 weeks 
35 1 17 6 6 15 7 13 Contd. vom. Death 
(Pulm. collapse) 
36 2 3 17 6 0 6 10 7 3 5 33 Relapse Disch. 7 days 
after disch. 
37 1 1} 24 6 13 6154 6 8 4 12 Contd. vom, Death 
(Gastro-ent). 
38 1 4 21 7:12 7 4 7 5 5 5  Contd.vom. Death 


(Gastro-ent). 


The dangers of open ward treatment are well illustrated in this series. There were four 
fatal cases of gastro-enteritis, these two and two medically treated, which did not appear 
in Table If]. Until the war all the cases were treated either in separate cubicles or in 
separate rooms at the Queen’s Hospital, where they stayed with their mothers. After 
the war began this became impossible, and at the same time nursing facilities became less 
adequate. The last fifteen cases were treated after September 1939, and of these four 
died of gastro-enteritis and two others had milder non-fatal attacks. The only case in 
the first 31 was admitted with the condition, and was successfully treated medically. 
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With regard to the use of eumydrin by out-patients: Firstly, the aqueous solution 
usually prescribed as a 1: 10,000 solution, rapidly deteriorates, probably losing over half 
its activity during the first week. The alcoholic solution is, on the other hand, not only 
considerably more effective but is also comparatively stable. It may actually increase 
in effectiveness—and therefore also in toxicity—with evaporation of alcohol, so that 
its use in out-patients may be less safe. The lamellx, of which I have no experience, 
should overcome this difficulty as well as that of dosage. 

Secondly, it is clear that atropine and its derivatives not only relieve the spasm of the 
pylorus, but hastens recovery. Left to itself the vomiting gradually subsides during 
the course of about ten to twelve weeks. Though at first the drug was given for about 
this time before the dose was gradually decreased, in the later cases of the series eumydrin 
was stopped earlier. As a result the vomiting recurred when eumydrin was withheld 
in five cases, after ten days, three weeks, three and a half weeks, four weeks and five 
weeks respectively. There was no return of vomiting when the drug was — after 
four weeks in one case, five weeks in two cases, and six weeks in four cases. is places 
the lower limit of time at about four to five weeks. Information regarding the upper 
limit is less definite. Vomiting did not return in any case in which eumydrin was with- 
held after the sixth week, but the cases which would be expected to take longer were 
operated on. In one case vomiting was never properly controlled, and though satis- 
factory weight increase took place at home for about three and a half months the child 
was eventually readmitted for operation. 


SUMMARY 


Medical treatment with eumydrin can be used with considerable success as a method 
of out-patient treatment. A considerable — of cases can be sent home within 
ten days to attend weekly, and probably for those, in whom dehydration and wasting 
is absent, admission will in the future not be necessary. These are cases in whom 
symptoms start late, probably after the fourth week of life, and possibly females respond 
more easily than males. Of the rest about half will be home within three weeks, and 
the other half, more resistant, will either need prolonged medical treatment or operation 
Whether operative or medical measures are undertaken in any given case — 
amongst other things on the surgical skill and the hospital and nursing facilities available, 
as well as upon the age, sex and general condition of the patient. The question before the 
meeting is not so much whether pyloric stenosis should be treated medically or surgically, 
but in which cases, and under what circumstances should medical treatment be employed, 
and when should it give place to surgical intervention, 
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Sir Lancelot Barrington-Ward : Up to 1917, when Rammstedt’s operation was first per- 
formed at the Hospital for Sick Children, Great Ormond Street, the mortality of the 
disease was 80°. From 1917 to 1937, 1,061 cases have been admitted to the hospital. 
Three were moribund on admission, 68 were treated medically with a mortality of 77%, 
and the remainder were treated surgically with a mortality of 20-1%, and with every 
year showing a decrease. I have been hampered by the evacuation of the hospital, 
and the disturbance of the war, and I regret I cannot bring the general figures more up 
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to date, but the figures already obtained, representing as they do the work of the whole 
surgical division of the hospital, and therefore a better test than the statistics of one 
individual, are sufficiently striking. In the last year reviewed, 1937, the mortality was 
8-7%, and Dr. Paterson has now stated that in 1939 the mortality was only 6°5%. How 
was this reduction of mortality from 80% to 6°5°, achieved? 


In the first place, Rammstedt’s operation revolutionized the treatment. After many 
previous attempts at more complicated procedures, the discovery that simple division of 
the constricting muscular fibres relieved the pyloric obstruction, opened a new chapter. 
At first the mortality was considerable, but certain principles had yet to be worked out. 
Ladd and Lanman of the Boston Children’s Hospital were among the first to emphasize 
that under no circumstances should the operation be looked upon as an urgent emergency, 
but that great care and sufficient time must be taken in the preparation for operation. 
Gastric lavage to reduce the gastritis, subcutaneous or intravenous administration of 
5% glucose solution to combat dehydration and alkalosis, in the worst cases blood 
transfusion, became a routine in every children’s hospital and the mortality generally 
declined. 

Then came a further advance. It was noted that the most common cause of death was 
gastro-enteritis, and that this complication was avoided if infants were nursed in separate 
cubicles with special nurses, to eliminate cross-infection. This explains a fact of which 
all surgeons are aware that private cases do infinitely better than hospital. At the 
Children’s Nursing Home in London, up to the outbreak of war, I am informed that 
186 consecutive cases had been operated upon without fatality. I have operated upon 
51 private cases, and of these all recovered save one who, despite steady increase of 
weight, developed bronchitis at home some weeks after operation and died. It may be 
argued that the better outlook for private cases is due to earlier diagnosis and more 
resistant stock. That this is not so, is shown by the fact that infants in hospital, nursed 
under the same conditions as obtain in private practice, are equally free from those 
fatal complications associated with large wards and exposure to cross-infection. In the 
old hospital in Great Ormond Street, with old-fashioned wards, filled with children of 
all ages and complaints, this cross-infection was rife: in the new hospital with separate 
cubicles and individual nursing, conditions approaching private practice were obtained 
and the results improved immediately. Further proof of the influence of segregation and 
avoidance of infections is provided by our experience in the first year of war. As a 
precaution against air raids the few children in hospital were removed from their cubicles 
at night to corridors and such places of greater safety. Segregation and isolation thus 
broke down. Dr. Levick informs me that of 97 cases treated under these conditions between 
October 1939 and September 1940, 26 were complicated by gastro-enteritis, and of these 
11 died. The total mortality from complications was 13-4%. 


In the surgical technique of the operation, probably little improvement can be expected, 
although I know the danger of making such a statement. Perforation of the duodenum, 
peritonitis, reactionary hemorrhage, no longer occur, and the only complication that 
occasionally follows is the persistence of symptoms due to incomplete division of the 
constricting muscle. 


There is little to choose between local or general anesthesia, but I have the impression 
that the infant looks better and does better after general than after local anesthesia. 
Under gas and oxygen the operation is shorter, the manipulations are easier and the 
minimum of toxic material is introduced into the circulation. 


It has always been the custom for infants suspected to be suffering from congenital 
pyloric stenosis to be admitted under the care of the physicians, and the question 
whether surgical or medical treatment is to be adopted must remain in their hands. 
If, however, under suitable conditions it is possible to cure 100 consecutive cases without 
a fatality, the claims of surgery are very strong. I have no experience of eumydrin 
medication save in those instances where the drug has failed and a debilitated infant 
is brought to operation as a last resort. No doubt it is good for mild cases and for 
those late cases in whom symptoms do not begin until the third month which do less 
well with operation and which tend to cure themselves if they can be tided over a few 
weeks. In private practice, where time and nursing can be more generously provided, 
antispasmodic treatment may have a more useful field. The disadvantages lie in the 
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uncertainty of the method, and the difficulty of deciding how far the general condition 
of the patient can be allowed to deteriorate before invoking the aid of surgery. Medical 
treatment takes longer. Svensgaard, according to her original paper, kept her patients 
in hospital for months. After operation, particularly in the case of breast-fed infants, 
the patient is discharged home within a few days, and the illness is at an end. 


Mr. David Levi: The Rammstedt operation for pyloric stenosis has in my hands been 
modified in certain respects: 

(1) There is no prolonged pre-operative preparation of the child. Gastric lavage half 
an hour before the contemplated time of operation is insisted upon. 

(2) No pre-operative medication whatsoever is ordered. 

(3) The theatre is heated to as near 80° F. as possible. 

(4) The operation is performed under local anesthesia induced by 10 c.c. or less of ¥2% 
ethocain solution. 

(5) Nothing is allowed to leave the abdomen apart from the hypertrophic — 

(6) Feeding by the mouth is commenced three to four hours from the time of operation. 


As a result of this procedure, certain facts emerge. 

I have recently published (1941)! an account of one hundred consecutive breast-fed 
infants treated without a death. 

In the charts of cases 2, 3 and 4 (selected at random), one admitted on Monday, the 
next on Wednesday, and the third on Friday of the same week in November 1938, there 
was an immediate improvement and rapid gain in weight. Case 2 gained 11 oz. in one 
week; case 3 gained 16 oz. in one week; case 4 gained 14 oz. in one week. 

It is logical to deduce from that: 

(1) As a result of ten-minute interference, during which the patient never loses con- 
sciousness, and is very slightly shocked, he is “ cured ”! 

(2) There is no operative mortality. 

Table II and Table III (Brit. M. J., 1941 (i), 964) show the records of 46 children who 
were bottle-fed; there are five who died, all from gastro-enteritis. 

Chart IV (Brit. M. J., 1941 (i), 963) gives a typical chart of a fatal case. It shows 
the immediate response to operation. The weight going from 6 lb. 8 oz. at operation to 
6 lb. 14 oz. on sixth day. But on the fifth day following operation, the stools are frequent 
and relaxed; then there is a drop in weight and the rapid death of the child on the 
eleventh day. 


Is this death to be attributed to surgery, or to the fact that pediatricians are unable 
to feed normal babies artificially in hospitals over a period without killing some of them? 

The problem which faces us is how to feed normal infants in institutions, artificially, 
without killing them from gastro-enteritis, not how to cure pyloric stenosis, because 
this can be done with alate little shock by an operation which must be classed among 
the most successful in the whole field of surgery. 


The factors in the prophylaxis of gastro-enteritis fall under three heads: 


(1) The feeding. All babies should be breast-fed.—The evidence on which this state- 
ment is based is: 

(a) The tables just shown demonstrate that breast feeding is superior to bottle feeding 
in children suffering from pyloric stenosis. 

(b) There is an increased tendency to bottle-feed infants to-day. 

(c) Young infants should not be artificially fed unless there is some definite medical 
contra-indication which would prohibit the mother suckling her infant. The mother’s 
milk is the best food for all small infants and we have no entirely satisfactory substitute 
for it at the present time. 


I would recommend that we as a body should agitate that this should be taught in 
all medical schools and that it should be brought to the notice of the obstetricians who 
are perhaps the worst offenders in violating this axiomatic statement. 


1 Levi (1941), Brit. M. J. (i), 964, Table I. 
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(2) The building.—We at the Infants Hospital have been fortunate in having designed 
the new hospital, and we have been working in it for a number of years. The ward 
system is unsuitable for infants, and babies have rooms to themselves with wash-basins 
in each room, sterilizing facilities are readily available for soiled dressings, &c. I have 
no time to enter into architectural details. The last six years have demonstrated that 
a good building will reduce the incidence of gastro-enteritis among its inmates, but it 
will not entirely eliminate it. 


(3) The nursing —The evidence is as follows: (a) I visited a hospital recently to see 
an infant. I was taken to the cot by a Red Cross nurse. She removed the fzcal-stained 
napkin and rolled it into a ball and placed it under the child’s pillow. 

(b) At my own Sector hospital, I am unable to admit infants under 12 months old, 
because so many die from gastro-enteritis. 

(c) I examined nurses for the Final State Examination recently. I asked many of 
these women how they would change and feed a normal baby. The answers I got would 
astound you. Here is one: “I would take the baby to the bathroom, change it, and feed 
it, and take it back to the ward.” 

“Do you always feed babies in the lavatory?” 

“Oh yes, we always do at our hospital. You see it is so convenient. The bathroom is 
next door to the kitchen.” 

“Do you wash your hands during this procedure?” 

“Oh yes, of course, when I put the baby in its cot.” 

(d) Gastro-enteritis is prevalent throughout the country. 

(e) Even in our friends’ homes if you examine the cook’s lavatory, you hardly ever 
find a wash-basin in it. If she does wash her hands she does so at the kitchen sink where 
our food is prepared. 


There appears to be a very regrettable lack of education in hygiene among our adolescent 
women. And these are the women who become our probationer nurses, and our youn 
mothers. If we could teach them the elements of hygiene at school, our standards of 
nursing would rise automatically. 


I therefore have two further recommendations to place before you: 
(1) That this Section officially approach the Minister of Education calling upon him 
to institute classes in hygiene and baby care in all girls’ schools throughout the country. 


(2) That a committee of pediatricians be appointed by this Section to supervise and/or 
produce a film or films on how to feed a baby, and how to avoid giving it diarrhoea, such 
a film to be an authoritative document, and that these films be distributed by the Ministry 
of Information to Welfare Centres, Townswomen’s Guilds and Women’s Societies all 
over England. 


A committee appointed by this Section would be more representative than if the task 
were tackled by one particular hospital. 


We have therefore a threefold task before us: 


(1) To emphasize the significance and importance of breast-feeding for young infants. 

(2) To endeavour to raise the standards of hygiene among adolescent women. 

(3) To guide and advise architects in the planning of houses and hospitals in post-war 
England. 


F/Lt. C. Hardwick said this was an important discussion. Besides Mr. Levi's proposals, 
which should be seconded and put to the meeting, the value of eumydrin had to be 
decided. 


As had been said it was not a new drug, it had been in use for over five years: in this 
respect one could hardly imagine a discussion as to the value of sulphapyridine five years 
after its introduction. The figures for surgery which had been given proved conclusively 
that Rammstedt’s operation was by far the better method of therapy. It could be said 
dogmatically that eumydrin had no place in the treatment of pyloric stenosis and 
should be abandoned. Mention had been made of the value of eumydrin in the wilds, 
when surgery was not available; but in days when it was possible to fly the Atlantic in 
nine hours there were no wilds in Great Britain. What was a mild case of pyloric stenosis? 
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Mr. W. Etherington-Wilson asked if anyone had seen spinal analgesia used for the 
operation. Nobody having had experience he thought it worth while bringing the subject 
before the meeting. 

Seven years ago, a bad risk aged 17 days and weighing under 4 lb. was successfully 
given a spinal, using his own technique of timed vertical ascent, with percaine. Eleven 
months later a similar procedure was carried out on the brother of this child, a better 
risk. These successes were very encouraging and now the number in the small series 
has reached thirteen, all cases of pyloric stenosis. The original estimation of the dosage 
and timing, derived from glass tube experiments, for the first baby proved correct and has 
been used throughout, small allowances being made for the length of the infant’s back. 
Percaine 1-2,500, sp. gr. 1-003 plus seems ideal. Dose 2 to 2:5 c.c. Total time in sitting 
position fifteen to twenty seconds. As soon as the injection into the fourth lumbar space 
through a No. 18 hypodermic needle is begun, the seconds-hand clock is started. The 2 
c.c. is injected within 5 seconds and this time is included in the total of say 18 seconds 
used in that particular case. No premedication is given and local analgesia is unnecessary 
for the lumbar puncture. Lumbar puncture is easy in babies, but occasionally the fluid 
has to be induced to drip by aspiration. The child is held firmly gn the operating table 
on sorbo blocks, and when the solution has been introduced it is held sitting bolt upright, 
if not already so, till the seconds have elapsed. Place the child on his back and hold up 
by the feet in Trendelenburg, till the table has been sloped 10°; this slope is maintained 
during the operation and journey back and for some twelve hours afterwards. 


Analgesia is obtained within ten minutes to the 6th dorsal segment, the child ceases 
moving, becomes lazy and usually goes to sleep on the warm electric blanket on the table. 


It is an advantage deliberately to spin out the operation time, so that forty minutes 
should have passed since the clock was started, before the Sister carefully carries the 
babe, sloped in her arms back to a warm sloped cot. 


Mr. Etherington-Wilson went on to say that the method was well worthy of considera- 
tion, but should only be carried out by an understanding, expert spinal anesthetist. Such 
grave operation risks were no subjects for blind experimentation. 


The advantages claimed were, no hurry, gentle manipulations, ease of deliberate operating 
and possibly less trouble with the wound later than if a local infiltration was used. Some 
cases showed signs of fall in blood-pressure by pallor, but this was not measured and no 
stimulants were used in these cases. Possibly the well-being of the cases on the table 
was explained by some lack of development of the vasomotor powers at such early ages. 


Dr. Pearse Williams said that he himself was biased towards operation, having com- 
petent surgical assistance always at hand. He had not been impressed by eumydrin in 
the few cases in which he had used it. He and his surgical colleague co-operated fully in 
diagnosis and aftercare. He drew attention to a further sign, the “ pyloric nose” 
demonstrated to him by Dr. Reginald Miller, in this condition the nose appeared pecu- 
liarly prominent and was in fact an outstanding feature. Gastro-enteritis was not due in 
all cases to induced infection. Gastritis would occur if the feeding after operation was 
stepped - too rapidly and was probably due to previous irritation of the gastric mucosa 
by stale food contents. Separate cubicles and careful attention to all nursing details 
had improved their results at the Willesden General Hospital and he hoped the Section 
would play its part in future hospital planning where wards for children and infants 
were concerned. He agreed with the President in denying the existence of pylorospasm 
as an entity. 


Dr. C. Elaine Field: I regret that two members of the Section have cast doubt on the 
existence of pylorospasm as distinct from pyloric stenosis. Recently, under my care, I 
had a male infant aged 4 weeks with all the characteristic symptoms of pyloric stenosis 
including marked peristalsis and projectile vomiting, but no tumour could be felt. At 
operation there was no enlargement of the pylorus, nevertheless a Rammstedt’s incision 
was performed. The child continued to vomit after the operation, but ceased to do so 
immediately eumydrin was given. . 

I feel eumydrin has its uses in doubtful cases where no tumour can be felt or where 
an experienced surgeon is unobtainable, otherwise I favour surgical treatment. 
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Dr. Charles Pinckney : Pyloric stenosis, if the nutrition of the child can be maintained, 
will disappear at the age of 6 months. The essential aim in treatment, therefore, is to 
maintain an adequate nutrition till this age, when the dysfunction will tend to correct 
itself. 

The question of which treatment is the most suitable, medical or surgical, must depend 
primarily, therefore, on the state of nutrition of each child when first seen. 

If the state of nutrition is good and the child is above its birthweight, longer time 
can be spent in overcoming the dysfunction; so that it is in these cases we have the most 
favourable opportunity for medical treatment with eumydrin. 

If malnutrition is already present, and especially if the child is below its birthweight, 
the dysfunction must be overcome in the shortest possible time, so as to restore the child 
to an adequate nutrition once again, and in these cases the Rammstedt operation offers 
the shortest time in treatment. 

The prolonged medical treatment in hospital of cases on eumydrin is often unnecessary, 
and the last three cases seen, which were in good nutrition without dehydration, have 
been treated with eumydrin as out-patients from the beginning. 

Occasional vomiting—even daily—may continue for some time with eumydrin treat- 
ment, but if nutrition is maintained and weight increases, the vomiting will gradually 
cease; but the eumydrin should be continued for at least a fortnight after the cessation 
of vomiting. 


Proceedings of the Royal Society of Medicine 


Section of the History of Medicine 


President—J. F. Hatts Datiy, M.D. 


[October 1, 1941] 


John Caius and the Revival of Learning ° 


By Sir Wavrer Lancpon-Brown, M.D. 


Ir is typical of the present break with tradition that when a new President was 
installed at the Royal College of Physicians on the day following Palm Sunday 1941 
he was the first for nearly four centuries who did not receive at the hands of the Senior 
Censor the silver caduceus, the gift of John Caius. That insignia of office, which the 
President alone may carry, is at present buried in the vault of a bank. What manner 
of man was this John Caius, repeatedly President of the College of Physicians, the re- 
founder and later Master of the College which now goes by his name, the author of the 
first medical treatise in English, who introduced the study of anatomy in the University 
of Cambridge? What part did he play in the revival of learning? 


The more one considers the Middle Ages the more one is impressed by the idea that 
they were divided by two contemporary events like a chasm, the flight of the Popes 
to Avignon and the Black Death. The broken, or more correctly the uncompleted bridge 
at Avignon is symbolic, reaching as it does from the fortified Palace of the Popes to 
end abruptly in mid-stream of the turbulent Rhone. For this bridge, like the church 
at Winchelsea, was never completed because of the Black Death. These two events 
changed the religious, political and social face of Europe, just as it is changing to-day. 
If it is perhaps extravagant to maintain that this Papal retreat had within it the seeds of 
the Selanntion, it was undoubtedly a blow to religious unity, while the Black Death 
profoundly affected the whole social system. The reaction to the resulting difficulties 
then as after the last war was the assertion of ruthless authority; the difference being that 
now the successors of John Ball have been able to seize the reins instead of the Church. 
But in both cases a repression of intellectual freedom followed. It is not surprising there- 
fore that at the outset the revival of learning took an authoritarian form. Till recently 
we have been inclined to attribute too large a share in the Renaissance to the fall of 
Constantinople; now we realize that the fertilizing seeds that were then broadcast into 
Western Europe fell on soil already prepared to receive them. That the first harvest 
from those seeds was strictly a revival is shown by the establishment by Cosmo de Medici 
of a Platonic Academy at Florence, which his son Piero and his grandson Lorenzo the 
Magnificent also ardently supported. The teachers and students of that academy are 
delightfully portrayed on the walls of the old Medici chapel at Florence in Benozzo 
Gozzoli’s fresco The Magi with all his characteristic springtime charm. Sir George 
Newman eloquently says: “It was a gay and pagan world of carnivals, masquerades, 
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tournaments, revelry and dissipation, in the midst of which a mighty transformation of 
the human mind was already in progress. Its setting was the garden of Florence. Into 
this beautiful city of flowers, colour and song there came about 1485 a grave, studious 
and sober-minded Englishman, Thomas Linacre. ...He came out of the shades of 
scholasticism at Oxford into the sunlight of a larger life and a wider purpose.” 


This is not the occasion to expatiate on the admittedly great services of Linacre to 
English medicine. It was rather startling, however, when Professor Topley said in the 
lecture founded by Linacre’s own bequest that the only reason he did not do more harm 
as a physician than he did was that the times were too much for him. Surely this is 
to be wise after the event. The first necessary step was the preparation of accurate Greek 
texts and that he saw to; one can hardly blame him if he did not foresee the next step, 
that of experiment, when so much had to be done to put medicine on what he believed 
to be a sound basis. That this basis must be authoritarian his whole upbringing would 
declare. 


John Caius was born at Norwich half a century after Linacre and was only 14 years 
old when Linacre died in 1524. His devotion to Linacre’s memory was lifelong and was 
exemplified by his erecting a monument in 1537 over Linacre’s neglected grave in St. 
Paul’s Cathedral. The family name was Keys, and although he followed the prevalent 
fashion of latinizing the spelling of it, the original pronunciation was retained. He was 
19, rather older than the undergraduates of that time when he entered Gonville Hall. 
This College originally stood between Free School Lane and the churchyard of St. 
Botolph’s, a site which is now the Master’s garden at Corpus, although at one time it 
was a plague pit from which bones still turn up. In 1353, only five years after its founda- 
tion, William Bateman, Bishop of Norwich, moved the College to where Gonville Court 
of the present college now stands and renamed it the “ Hall of the Annunciation of the 
B.V.M.”, though this name seems seldom to have been used. Gonville Hall, however, 
retained land on the other side of Free School Lane, so-called because here was built 
the school endowed by Stephen Perse, Senior Fellow of the College in 1615. Here it 
remained until the last decade of the nineteenth century when it migrated and the School 
of Engineering took its place, to be succeeded in its turn by an extension of the ever- 
growing Cavendish Laboratory. Caius’ original bent was towards theology, to which 
he made contributions before he was 21. He graduated at the head of the list in 1532 
and in the foliowing year was appointed Principal of Physwick Hostel. This hostel, now 
absorbed into Trinity College, was then a branch of Gonville Hall, and was governed 
by two principals, one chosen from among its own scholars, the other from Gonville Hall. 
It was distinguished by the number of learned men it sent out into the world. In that 
year he was also elected Fellow of Gonville. In 1539 he set out to study medicine under 
Montana at Padua, that famous university formed by a secession from Bologna in 1222. It 
may fairly be urged that the modern study of anatomy began with the artists, and those 
who have seen the frescoes of Signorelli in the cathedral at Orvieto must realize that here 
was a new approach to the study of the human body, which was carried to a much higher 
pitch by the great genius of Leonardo. In 1516, three years before the death of Leonardo, 
there was born in Brussels Andreas Vesalius who was destined to do for anatomy what 
his contemporary Copernicus did for astronomy. Since a man’s talents are so often 
accredited to his mother, let it be kept on record that the mother of Vesalius was an 
Englishwoman, whose maiden name was Isabella Crabbe. He went to Paris to study 
under Sylvius for four years and was then appointed Professor of Surgery and Anatomy 
at Padua at the early age of 22. Here he discarded Galenic tradition and set his students 
dissecting the human body for themselves, as Frederick II had enjoined at Salerno three 
centuries before. As is well known Caius lodged in the same house as Vesalius at Padua 
and came very much under his influence. He thus obtained a training in direct observa- 
tion for which Linacre had no such pce Vesalius published ‘his great work, 
De Fabrica Humani Corporis in 1548, the same year as Copernicus published his. It is 
tragic that subsequently abandoning anatomy he was compelled by the Pope to under- 
take a pilgrimage to Jerusalem as a penalty for contradicting the authority of Galen; 
for on his return journey he was drowned off the island of Zante at the early age of 49. 
Thus he joined the ranks of the martyrs to science, to be followed by Giordano Bruno and 
Lavoisier, a roll to which the authoritarian of to-day is rapidly adding. Though Archi- 
medes shouted “ Eureka ” the last word lay with the Roman soldier. 
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After taking his M.D. in 1541 Caius became Professor of Greek at Padua, a post 
he appears to have held for only two years, as in 1543 he began a tour all over Italy study- 
ing at Florence and Pisa and visiting all the most celebrated libraries to collate MSS., 
principally those of Galen and Celsus. He enjoyed the hospitality of Cosmo de Medici, and 
as he writes of a visit to Fiesole it may be assumed that he stayed at the famous Villa Medici 
there. Urbino and Ferrara yielded him some reward for his researches, Bologna very 
little and Siena none at all. He found a good manuscript of Pliny at St. Maria Novella 
in Florence, and studied the Greek manuscripts in the Vatican Library. “ When I say 
books”, he remarked, “1 generally mean Greek manuscripts”. He gave a description 
of the ruins of ancient Rome, of which there was far more to be seen then than in later 
years until the modern excavations. Sir Norman Moore tells us that he travelled back 
through Germany and made one friend who added much to his happiness, Conrad 
Gesner. This learned and kindly physician, Greek scholar, botanist and writer on natural 
history, died of the plague in 1565 at the early age of 48. Caius was deeply afflicted and 
felt his loss more and not less as time went on. This is to anticipate, however, for Caius 
returned to England in 1547 and was elected F.R.C.P. Venn can find no evidence for 
the legend that he practised at Cambridge, Norwich and Shrewsbury. In 1551 there was 
an outbreak of sweating sickness at the last-named town, and Caius certainly went to 
investigate it; in the following year he published an account of this disease, the first 
medical treatise in English, though he subsequently translated it into Latin. It must 
also have been the first medical treatise for a long time that was based on personal 
observation and not merely a compilation of authorities. His publisher was Richard 
Grafton who had been Treasurer of St. Bartholomew’s. This may well have influenced 
his choice of abode when he took up his residence in London that same year for he 
was granted a lease of the house within the precincts of the hospital just inside the Smith- 
field gate. It faced the Church of St. Bartholomew the Less, occupying part of the 
site of the present pathological laboratory. It does not seem to have been very com- 
modious except for the hall, which was spacious enough to accommodate the whole 
College of Physicians at their first college feast in 1556. For the rest it seems to have 
consisted merely of a kitchen, two or three bedrooms and a garret. Yet Caius must have 
liked it for he retained its possession throughout his lengthy and repeated absences in 
Cambridge and he actually died there. Nevertheless though he was in Bart’s he was 
not of Bart’s; apart from some minor benefactions to the hospital his relationship to it 
remained merely that of a tenant towards a landlord. He never entered the wards as far 
as is known, though he must have walked across to the Little Britain gateway on his way 
to give his lectures on Anatomy at the Barber Surgeons Hall, which survived the fire of 
London in 1666 to perish in the German incendiary raid ot 1940. Here Caius lectured 
for nearly twenty years in spite of many other demands on his time. For he had a large 
and lucrative practice and was physician to three sovereigns in succession, Edward VI, 
Mary and Elizabeth. By this time he was an “Elect” at the College of Physicians, i.e. 
one of the eight senior Fellows who withdrew into another room and like a little conclave 
of Cardinals elected one of themselves, returning to the Comitia to announce the happy 
tidings. Moreover when a vacancy occurred among the elect it was filled by the votes 
of the remaining seven. This extraordinary self-propagating method was brought to an 
end in an interesting manner, as was related to me by Dr. Sidney Phillips, when he was 
Treasurer. When the General Medical Council was created by the Medical Act of 1858 
the College not unnaturally became fearful of the loss of their privileges. So the officials 
approached Graham, then Home Secretary. He promised to do what he could to con- 
serve their position but on one condition. He told them frankly that he disliked their 
method of electing their President, and this must be altered if he was to give his support. 
Accordingly in the amended Medical Act of 1860 it was laid down that the election 
of President was always to take place on the day following Palm Sunday and carried 
out according to the bye-laws of the College for the time being. At the same time he 
made it clear that he expected the method to be adopted of free election by ballot without 
preceding nominations as it is to this day. 


_ Caius became President in 1555 and was re-elected annually till 1560. He was most 
industrious in its interests. He collected its annals from scattered papers into a volume, 
and therein wrote the records on a plan that has been continued ever since. He pre- 
sented the silver caduceus to which I have alluded, and with the love of symbolism which 
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characterized him explained that this sceptre of silver indicated that the sway of the 
President should be mild, while the serpents at its head inculcated sagacity in rule and 
in act. He also presented a cushion on which it was to repose in honour, a book of the 
statutes bound in red velvet and decorated with silver, together with a seal “the token 
and support of fidelity”. His election for the year 1560 was postponed till December 
22 because of his absence in Cambridge, to the distraction of the Electors, as he said 
when he duly inscribed the story of his delinquency in the Annals. Perhaps it was 
to teach him a lesson that next year they elected Dr. Richard Master on St. Luke’s Day. 
Master had been a beneficed clergyman but resigned because he felt he was not 
qualified by inclination or knowledge of the Bible, but also, as he said, because popery 
however abandoned in name flourished here in reality. So he applied himself success- 
fully to the study and practice of physic, becoming physician to Queen Elizabeth two 
years before receiving the presidential caduceus. Whether he filled that office with dis- 
tinction is not known, but at any rate Caius was forgiven and re-elected in 1562 and 1563, 
Then they reverted to Robert Huicke, who had previously been President in 1551 and 1552, 
and physician to Henry VIII. This could hardly have been an improvement for when 
he appealed against a suit of divorce, the Privy Council dismissed his appeal in 1546 
with these words: ‘‘ We have never in all our lives had matter that more pitied us; so 
much cruelty and circumvention appeared in the man, so little cause ministered by the 
woman.” It does not speak well for the Elects that they should have chosen such a 
President three times after this open condemnation of his conduct. 


Caius did not become President again till 1571, the ninth and last time, for his duties 
in Cambridge had become more imperative. Of those who occupied the Presidential 
Chair in the interval the most interesting is Richard Caldwell who was elected to the 
Fellowship and a Censorship on one and the same day. Only eleven years later he 
became President in 1570. The great debt the College owes him is his joining with Lord 
Lumley in founding the Lumleian lectures in 1582, and the importance of this gift was 
recognized by the erection of a suitable theatre. Yet no one could have anticipated 
that this gift would give the opportunity to William Harvey, who had attended Caius’ 
anatomical demonstrations at Cambridge as we learn from his own notes, to make his 
great researches and that this theatre would witness the exhibition of an immortal 
discovery. 

Of that last presidency urged upon Caius against his own wishes we know little, except 
that in the following year he was permitted to resign, if only he would come to the 
College for the quarterly comitia when any specially important business was to be dis- 
cussed, It is sad to report that the Annals of the College which he had so scrupulously 
kept except for part of the time he was so busy in Cambridge are a complete blank for 
nine years after his resignation. Then Dr. Marbeck was appointed Registrar, since when 
there has been no gap in the recording, though the volume of that record for 1771-1781 
is missing, having been abstracted by a Treasurer who presumably destroyed it because 
it contained the statement of his rejection by the Censors’ Board when he first came 
up for examination. 


One more fact about Caius’ work for the College of Physicians which is quoted in 
Munk’s Roll. He was the chosen defender of their privileges when the surgeons claimed 
the right to give internal remedies for sciatica, syphilis or any kind of ulcer or wound. 
In this they were supported by the Bishop of London and the Master of the Rolls. “ He 
so learnedly defended the College rights and the illegality of the Surgeons’ practice . . . 
that it was unanimously agreed by the Queen’s Commissioners that it was unlawful ” for 
them so to do. 


I will now revert to his life at Cambridge; it seemed to me better to treat this separately 
rather than to attempt a chronological plan. In 1557 he brought before the authorities 
of Gonville Hall a scheme for an expansion and fresh endowment of the College without 
revealing that he was the intending benefactor. However, as it was discovered that the 
plan involved a charter of foundation, the Hall having no letters patent, he was declared 
a co-founder with Edmund Gonville and William Bateman. Appropriately, Lady Day 
in the first year of Queen Elizabeth’s reign was chosen for the i ts. to be re-dedicated 


to the Virgin Mary, though its name was now to be Gonville and Caius College. Caius 
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handed over nearly all his wealth and landed property including the Manors of Croxley 
near Rickmansworth, Runcton and Burnham in Norfolk and Caxton in Cambridgeshire. 
He also bought four houses opposite St. Michael’s Church from Trinity for the enlarge- 
ment of the College. He confirmed the existing Master of Gonville, one Thomas Bacon, 
as Master of the new College, who, however, proved himself in the words of the College 
Annals: “ Certainly serious, gentle and lovable but useless and negligent as a custodian 
Consequently the next year the Fellows unanimously requested Caius to become Master, 
which he did, but refused to accept any salary while continually enriching the college 
with gifts of plate and valuable books. ‘ 


Caius took the greatest personal interest in the rebuilding of the College. His study 
of Italian architecture enabled him to play a most useful part here. The new Caius 
Court was placed to the south of the old Gonville Hall, and its south side was to be 
merely a wall. We have become so accustomed to the idea of a closed quadrangle for 
a College Court that it is perhaps surprising to learn that no such form was adopted in 
either University until in 1352 was built the original Court of Corpus which is still stand- 
ing. Caius believed this arrangement was unhygienic so he enly had buildings on three 
sides of his new court, which also had the Fellows’ garden to the east of it and the Masters’ 
Garden to the west. Here we see the medical mind at work. But one of his chief cares, 
and one in which his love of symbolism is again declared, was the arrangement of the 
three gates—a small rather austere gate of entrance, the Gate of Humility in Trinity 
Street, the appropriate beginning to a student's career—an inner more sumptuous one 
under the tower, which bears the word Sapientia on its outer side and Virtus on the inner; 
these representing what he hoped the student would acquire; and the third a most ornate 
erection—the Gate of Honour by which the student left to take his degree in the adjoining 
Senate House. These gates are such an important landmark in Cambridge architecture 
that we must deal with them in some detail. The first Renaissance architecture to be 
found in this country is a Chantry in Christchurch Minster, of the date 1500. Though 
there is some Tudor architecture which has affinity with the Renaissance style, Professor 
A. E. Richardson holds that the first real Renaissance architecture in Cambridge is repre- 
sented by these three gates. The Gate of Humility was removed by Waterhouse in 1869, 
but was fortunately preserved by someone who had more feeling for tradition than he 
had, and it can now be seen at the foot of the Masters’ garden, the less interesting side 
being visible to the general public on going along the first staircase to the left after 
entering the Gate of Honour. There are engaged Ionic pilasters on either side with 
Humilitas incised on the lintel, and a more ornate pediment. Under this is a simple 
arch. The Gate of Virtue is a noble work; it has been ascribed to John of Padua, a 
plausible ascription in view of Caius’ old association with that city. Professor Richardson 
points out however that the design follows even in minute details of mouldings one in 
the book of designs published by Gianbattista Alberti. An architect friend of mine 
tells me that the book of Alberti’s designs had in their day as widespread a popularity 
as that of Chippendale two centuries later. The foundation stone of this gate was laid 
with great pomp and ceremony in 1565 by Caius himself and the Gate of Humility was 
built at the same time. The Gate of Honour was not built till 1574, the year following 
the death of Caius, who had, however, left the most precise plans for its construction. 
It is extremely ornate and has been regarded as being with the fountain in Trinity Great 
Court the best examples of Elizabethan Renaissance which the University possesses. To me 
it is delightful, but it is rather too exotic for the taste of many moderns. It has two storeys 
of the Italianized lonic and Corinthian orders, while the arch of the doorway is in 
the Tudor style with classical mouldings. Over this is the word “ Honoris ” and the whole 
is surmounted by a solid cupola of stone. Originally it was even more decorated for 
there was a weathercock on the top made in the shape of a serpent and dove. The com- 
mentary accompanying the plans shows that in every detail this gate was of symbolic 
significance to Caius. Perhaps the most beautiful ceremonial use of the gate now is 
on the occasion of the funeral of a Fellow. The Gate is closed, until at the end of the 
service the bier is brought up to it; the choir ranged on either side chants the Nunc 
Dimittis; the gate is thrown wide open and the body is borne to its last resting place, 
thus leaving its former abode with honour. 


A decorative feature of the court that Caius built which has now completely vanished 
was in the words of the College Annals a pillar and a stone “ of exquisite and wonderful 
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workmanship, bearing 60 dials (horologia) placed upon it... and adorned with the 
arms of those who were at that time resident in the college and given by him to the 
college as a memorial of his good wishes towards it.” Presumably this curious and inter- 
esting object fell a victim to an earlier Waterhouse. The College Annals kept as scrupu- 
lously as those instituted by Caius at the College of Physicians give a complete account of 
the expenses of Caius’ buildings they amounted to £1,834 4s. 2d., a considerable sum 
for those days—* besyde the expence omytted by neglygence and expences also yet 
to come for the perfection of the buyldynge of the College and pavynge of the courts 
of the same”. In these accounts one may notice the distinction drawn between the sums 
paid to the freemasons, the rough masons and the labourers. 


It will be convenient here to deal brieily with the chief architectural extensions of the 
college since the time of Caius. His immediate successor Thomas Legge, who died in 
1607, left money for a range of buildings facing St. Michael’s Church while Stephen 
Perse in 1615 bequeathed some more for a block at right angles to it, i.e. facing ‘Trinity 
Lane. Thus Tree Court was formed, but the Gate of Humility and the adjacent garden 
were spared. In the later part of the seventeenth century the Chapel was rebuilt and 
then in 1869 Waterhouse destroyed the quite inoffensive buildings of Legge and Perse, 
removed the Gate of Humility and erected his extraordinary version of a French chateau 
which obtrudes itself on the eye of every beholder coming up King’s Parade, over- 
powering the classical outlines of Gibbs’ Senate House. A Fellow of Caius criticizing 
some recent additions to Peterhouse to the Jate Lord Chalmers while he was Master 
of that College, was met with the rejoinder “Those who live in Waterhouses should 
not throw stones”. Of no one is it truer than of architects that the evil men do lives 
after them. Yet tastes change and as someone recently remarked, in another thirty 
vears the vanguard of the highbrows may be holding this building up to admiration, 
Quite possibly, for I note that in Le Keux’s Memorials of Cambridge published in 1847, 
the classical perfection of Gibbs’ Fellows’ building of King’s College is referred to as 
mean and incongruous while the sham Gothic veneer of stucco imposed on the late 
Elizabethan red brick buildings of Sidney Sussex is highly praised. 


In the 90s of last century the houses on the inner curve of Rose Crescent were altered 
and added to the College as St. Michael’s Court. And now that has been extended 
to the Market Place in the best style of factory architecture with a row of shops under- 
neath. Symbolical no doubt, but not exactly in the tradition of Caius’ symbolism! 


As already stated, Caius was mainly responsible for introducing the study of anatomy 
into England. This he did, not only at the Barber Surgeons Hall in 1546 but at Cam- 
bridge in 1557. In 1565 this was regularized by a formal annual grant of two bodies of 
criminals or unknown strangers for dissection in Caius College. After his time the 
Regius Professors of Physic were responsible for the teaching of anatomy, a duty that 
was often neglected by them even including the famous Glissen. It was not until 1707 
that a Chair of Anatomy was instituted, and ill fortune still followed, for George Rolfe 
the first occupant was after unheeded warnings deprived of his Chair for neglect of 
his duties. 


It must not be imagined that although Caius was a medical man he intended his college 
to be devoted solely to the study of medicine; his interests were far too wide for that. 
Moreover until after 1870 the number of Cambridge medical graduates was quite small. 
Nevertheless his college has always had a reputation in medicine. Of the 21 Regius 
Professors of Physic 7 were Caius men originally, while the present occupant of the 
Chair was incorporated into that college. One of these, Glisson was also President of 
the, College of Physicians. St. John’s College comes next with 5. Strange to sav Trinity, 
so rich in other professorships, has never filled the Chair of Physic. 


When the medical school began to grow so rapidly towards the end of last century 
this medical reputation of Gonville and Caius attracted so many medical students as 
to embarrass the then tutors. These two powerful personalities, E. §. Roberts, afterwards 
Master, and J. S. Reid afterwards Professor of Ancient History, were determined that the 
college should not become regarded as solely or even mainly medical. In this they were 
quite right if sometimes rather ruthless. For obviously the great advantage of the colle- 
giate system is the opportunity it gives for the mixing socially of students in the different 
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faculties. It is this which is one of the great distinctions between a university and a 
technical college. This is also entirely in the spirit of Caius who was interested in 
theology, and was a profound classical scholar as well as an antiquarian and the most 
distinguished natural historian of his time. Gesner described him to Queen Elizabeth 
as the most learned physician of his age. He contributed articles on rare animals and 
plants for Gesner’s Historia Animalium, and wrote a treatise on British dogs which was 
included in Pennant’s British Zoology. He was a protagonist for what we now call the 
modern pronunciation of Latin and Greek from which England, and England alone, 
had departed. 


F. W. Maitland has declared that the oldest of all inter-university sports was a lying 
match about their respective antiquity. Into that sport Caius huried himself with 
delight. When Queen Elizabeth visited Cambridge in 1564 the public orator made a 
speech extolling the antiquity of the University to the prejudice of Oxford. This natur-_ 
ally provoked a rejoinder, and Oxford, hitherto content with merely tracing its origin 
to Alfred in 870, now through the mouth of Thomas Caius, Master of University College 
but no relation to our Caius, asserted that it was founded by some Greek philosophers 
who were companions of Brutus. This was too much for John Caius, who instigated by 
Archbishop Matthew Parker, published anonymously a dissertation denying these claims, 
and using all the apparatus of learning revived the preposterous legend that the university 
was founded in 394 n.c. by one Canteber, son of a King of Spain, who being banished 
came to Britain. I do not think we need take these solemn scholastic jokes as intended 
too seriously—they were probably of the same nature as the one recently perpetrated by 
Mgr. Ronald Knox. As a matter of fact the origin of both Universities is shrouded in 
obscurity, which in the case of Cambridge is all the denser because in 1381 during one 
of the periodical town and gown riots an unruly mob instigated by the mayor and led 
by one James Granchester broke into Corpus Christi, seized the college charters and plate 
and then proceeded to burn the university charters in the market place. Caius relates 
that an old woman, Margaret Sterr, threw the ashes of these in the air, savagely shouting : 
“Thus let the learning of all scholars be confounded”. The twice burnt library of 
Louvain is among the witnesses that this spirit is not yet dead. 


The legend of the vast antiquity of Cambridge had one curious survival. Close by the 
orchard of St. John’s College is an ancient building known as the School of Pythagoras, 
and in the past it was pointed out as the most ancient academic building in Cambridge. 
Actually it was never so called until the time of Caius, who labelled it thus in support 
of his contention. In point of fact it is well known that the original Norman bui : 
was merely called the Stone House, which belonged to the family of Dunning, believed 
to be the forerunners of Sir George Downing of Gamlingay, who founded Downing College 
and whose grandfather gave his name to the famous street in Whitehall. Walter de 
Merton purchased the Stone House in 1270 not long after he had founded his “ Hall of 
Scholars” at Oxford. Becoming alarmed that the issue of the Barons’ War against 
Henry IIL would imperil his Oxford foundation, he held this Cambridge property in 
reserve ready to transfer his scholars hither. The crisis never came and so the Stone 
House was never used for any academic purpose, except curiously enough from 1872 to 
1874 as the original home for Newnham College for Women. To-day it forms part of 
Merton Hall, the residence of Lord Rothschild. 


A more serious antiquarian work of Caius was his History of the University which was 
edited by Matthew Parker and published the year after the author’s death, from which 
source Thomas Fuller drew considerably for his own history, carrying the story down 
to 1634. Caius’ Annals of his College, edited by Venn, were printed in 1904. 


It is sad to record that despite all he had done for learning and for the College he 
refounded, Caius’ tenure of the paar 3 was not a peaceful one. His relations with 
the fellows of the College became strained; according to Venn the fellows were narrow- 
minded and bitter, very young, none of them in 1564 being 25 years old—and Caius 
certainly expelled some of them. At the instance of the fellows the dispute was referred 
to the Aachiddhep of Canterbury who blamed both parties, the master the more severely. 
Yet the fellows quite inconsistently refused to accept the finding and carried the matter 
to Lord Burghley, the Chancellor. The question of depriving Caius of his mastership was 
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discussed but finally nothing was done. Caius having been accused by his fellows of 
being an atheist was later accused of being a papist. Pitseus gives it as his opinion that 
he had no very determinate ideas in religion and observes that he was always of the same 
religion as the reigning monarch. My own feeling after studying his career is that his 
religion was that of all sensible men, that is the one which no sensible man ever tells. 
He must have been inclined to cry “a plague on both your houses”, but I think he had 
a decided leaning to the zxsthetic and ritual side of Catholicism. Certainly he kept 
a great number of Catholic vestments and ornaments for the altar with other things 
in order to save the College the cost of buying more should it please the sovereign 
to change the religion of the state again—for after all Caius had seen four alterations 
within twenty-five years. This came to the knowledge of Dr. Sandys, Bishop of London, 
who with Dr. Byng, Master of Clare, and Vice-Chancellor of the University organized 
a raid on Caius’ lodge and found in the Bishop’s elegant language *‘ much _ popishe 
-trumpery ”. “It was thought good”, he continued, * by the whole consent of the heades 
of howses, to burne the books and such other things as served most for idolatraous abuses 
and to cause the rest to be defacid.” This outrage was carried out in the presence among 
others of Whitgift, then Master of Trinity and afterwards Archbishop of Canterbury, 
who had already ejected Cartwright from his Chair on the opposite charge of Puritanism, 
and thus laid the foundation of a reputation for bigotry and persecution which he so 
consistently maintained as Primate of all England. 


This blow seems to have broken Caius. He went to London, returning six months 
later to resign his mastership in favour of Legge on June 27, 1573, and took up his 
quarters in rooms over the Gate of Virtue and Wisdom for the short time that remained, 
for he predicted that he would die on July 29 and had his grave prepared in the college 
chapel early in that month. His death actually occurred on that date while in his little 
house at Barts, he being not quite three months short of 63 years of age. His body 
was disembowelled, those viscera being interred in the Hospital Church but the rest 
of his remains were brought to Cambridge according to his testamentary directions. 
At Trumpington Ford his coffin was met by Whitgitt who was then Vice-Chancellor 
and who I hope had some feelings of remorse, as well as by the Master and Fellows of 
his college and many others. Thus he returned for the last time “ in honourable proces- 
sion” with as Matthew Parker said “the greatest funeral pomp” to his beloved College 
where little more than seven months previous they had done their best to break his heart. 
Mindful of his own latter end he had prepared the inscription for his tomb and it is 
interesting to note that he used the phrase he had placed on Linacre’s tomb in St. Paul’s 
“ Vivit post funera Virtus’ but whereas that formed part of a long epitaph, in his own 
case he simply added with a brevity as dignified as it is pathetic, “ Fui Caius ” 


His grave was twice disturbed during alterations to the chapel, once in 1719 and again 
in 1891. On the latter occasion Professor Macalister estimated from the length of the 
femur that his height did not exceed 5 foot | inch. One is reminded of the child’s com- 
ment in Cavalcade at the sight of Queen Victoria’s coffin, “She must have been a very 
little lady ”. But stature in cubits does not accord with character, and the world has often 
been much indebted to those who lacked inches. That Caius became eccentric in his 
latter years seems probable and I have sometimes wondered whether the Dr. Caius of 
The Merry Wives of Windsor was based upon the memory of his curious ways. True the 

lay was written more than twenty years after the death of John Caius, and the physician 
in it is a Frenchman. What views have Shakespearian scholars on this? 


I believe that Caius was a man who was afraid of personal relations. He never married 
and his only intimate friend was Conrad Gesner. The way he grieved over the loss of 
Gesner for the remaining eight years of his own life suggests A a he was unwilling to 
lend his heart to be torn by bereavements. But if friends die, institutions do not when 
carefully tended, and so he gave his heart to the College of Physicians and to his college 
at Cambridge. He adorned them both with gifts like a lover. Here his repressed affections 
found outlet. And then—the bitterness of it, his college turned against him, his Univer- 
sity despoiled him. Perhaps even a worse grief was that he began to doubt his wisdom 
in supporting the new learning, when he saw the excesses to which men were led when 
they had thrown off the shackles of authority. Walter Raleigh expressed the point finely 
when he said: “ That great movement of the mind of man brought with it the exhilara- 
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tion of an untried freedom and the zest of unlimited experiment; but it took the human 
soul from its station in a balanced and rounded scheme of things to deliver it over to 
every kind of danger and excess; . . . [man] was like a child out of school, trying his 
strength and resource in all kinds of fantastic and ———_ attempts.” That I think 
is what Caius felt in his later life, just as Fairfax came to feel about the attitude of Par- 
liament to Charles I and Wordsworth about the French Revolution. Emancipation 
brought disillusionment in its train. Is not the same feeling in the air to-day, as we 
witness the overthrow of moral standards which had seemed to our fathers to be absolute? 
And can we not sympathize with Caius as he watched his college drifting towards the 
unknown, when we are watching institutions to which we have devoted much of our lives 
in peril of change? What the future holds for them we know not, but we suspect it 
will hardly accord witk-the hopes we held. Still the adaptability of man is extraordinary 
and the brave new world to come will doubtless have virtues all its own. If Caius returned 
he would find his college flourishing beyond his wildest dreams. ‘‘ Fui Caius”, but the 
past tense loses its poignancy in the living present which truly proclaims of him “ Vivit 
post funera virtus”. For his name is not “one that is writ in water”. 
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Paracelsus: Personality, Doctrines and His Alleged Influence 
in the Reform of Medicine 


By H. P. Bayon, M.D., Px.D. 
(St. Catharine’s College, Cambridge) 


Avreotus Tieorurast Bompast aB known as Para- 
celsus—died in Salzburg on September 24, 1541; the 400th anniversary of his death may 
be commemorated by an essay to evaluate the historical significance of his doctrines in 
relation to the development of medicine and modern science. 


PARACELSIAN LITERATURE 


From contemporary testimony it is known that Paracelsus was a copious author, but 
that, notwithstanding his efforts, only few of his writings were printed and published 
during his lifetime. After his death, Paracelsian writings were collected and _ edited, 
but there is reason to believe that among these several suppositious works made their 
appearance, for imitators were numerous. 


For example, Johann Thélde published the Triumph Wagen Antimonii (Leipzig, 1604), 
which purported to be the MS. of a fourteenth century Benedictine monk, Basil Valentine, 
but in reality consisted of transcriptions from various Paracelsian works. This book 
gave rise to considerable controversy, because until Basil Valentine was shown to be a 
figment, it seemed that Paracelsus had copied from this MS, 
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Sudhoff undertook to edit the genuine writings in Bibliotheca paracelsica (Berlin, 1894) 
and traced 23 publications intra vitam Paracelsi, including several Prognosticationes 
relative to judicial astrology. He then had the extant MSS. printed in Paracelsus-Hand- 
schriften, gesammelt und besprochen (Berlin, 1899). Later, Sudhoff and Matthiessen pub- 
lished several of the religious writings of Paracelsus in Archiv fur Reformationsgeschichte 
1917-8. Lastly, Sudhoff collected all medical works in fourteen volumes under the title 
Theophrast von Hohenheim, genannt Paracelsus (Munich-Berlin, 1922-33) «nd_ incor- 
porated the results of his studies in a small readable book: Paracelsus (Leipzig, 1936), 
Even those who disagree with Sudhoff’s conclusions about the merits of Parac~lsus, must 
admit that the investigations of the Leipzig professor were prolonged and ex*ensive; yet 
he failed in achieving the recognition of the genuine writings of his hero. It is ascertained 
that the only major work that appeared in the lifetime of Paracelsus was Die grosse 
Wundarztney (Augspurg, 1536), Steyner. = 


There is a large and widespread Paracelsian literature in many lar’. iages, but it is 
not captious to say that a great deal is based on erroneous assumpti ns. Too often the 
appraisement of Paracelsus has been founded on incorrect statement» about his activities; 
so that a thumbnail sketch of his life is necessary to sift from the assvrtions of his admirers 
or detractors much that is irrelevant or grossly inaccurate. 


BIOGRAPHICAL NOTES AND COMMENTS 


Paracelsus was born at Einsiedeln, Canton Scliwyz, in the latter part of the year 1493, 
as son of the licensed medical practitioner Wilhelm Bombast ab Hohenheim, whose wife 
appears to have been a nurse or midwife; she died during the infancy of her only child. 
In 1502 Wilhelm ab Hohenheim moved to Villach in Carinthia, where mines belonging 
to the Fuggers of Augsburg were situated; here Paracelsus became interested in technical 
chemistry, but nothing definite is known of his youthful studies, if any; at the age of 22— 
that is in 1515—he visited the Fugger mines at Schwatz in Tyrol and was there about a 
year. Then he began his travels and—if his statements can be trusted—visited the 
High Schools of Germany, Italy, France; he was also in Granada in Spain, Lisbon in 
Portugal, Barcelona in Catalonia, England, Denmark, Prussia, Latvia, Poland, Hungary, 
Rumania, Croatia, Dalmatia, Sicily, Constantinople, Rhodes, Samos, Candia, Alexandria 
in Egypt. It is, however, definite that in August 1524 he resided in Salzburg, which he 
left in May 1525 and appeared in Strasbourg in 1526, as a famous practitioner of medicine, 
so that he was appointed town-physician in December of the same year. He soon left for 
Basel, having been called to treat Johann Frében, the well-known book-publisher, at whose 
house Paracelsus met Erasmus, Oecolampadius and, no doubt, several other theologians. 
Such men could not fail to influence Paracelsus—and indeed echoes of their opinions 
are found in his writings. 


On the recommendation of Erasmus and Frobenius, Paracelsus was appointed Basel 
Town Physician, one of whose duties it was to lecture on Medicine at the University; the 
announcement of his lectures was dated June 5, 1527; in this he declared himself as: 
Bombast ex Hohenheim Heremita, utriusque medicine doctor ac professor. The tone was 
moderate—when compared with what Paracelsus said in his books—and had he abided 
by his programme he would have scarcely aroused so much hostility. But barely three 
weeks after, on June 24, he threw a medical book—not clearly defined by him as Summe 
der Biicher—into a bonfire the students had lit on Midsummer's night. This incident 
was later greatly magnified and considered as an outstanding event in the history of 
medicine; the volume was said to have been a tome of Galen or an even more ponderous 
Avicenna; while in reality it must have been a small compendium and the deed was 
inspired by Luther burning the Papal Bull at Wittenberg on December 10, 1520. Then 
Paracelsus lectured in German, no doubt in the style we know from his writings—grob 
Schwyzer-Diitch—and obtained a much increased number of hearers—some thirty or 
more, instead of the half-dozen of his predecessor. The medical profession in Basel cannot 
be blamed for objecting to such antics and they prepared a counterblast in Latin entitled 
Manes Galeni adversus Theophrastum, sed potius Cacophrastum, had it printed and posted 
in various public places. Copies still exist and in the text it was doubted whether Para- 
celsus was worthy of feeding the swine of Hippocrates or carrying his urinal. Paracelsus 
complained about the libel to the magistrates, became involved in a squabble about fees 
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with a patient, Canon Lichtenberger, and left the town in anger early in February 1528. 
Thus his academical activity was brief, even if lively, corresponding to what might be 
called one semester. 

Meanwhile, on May 21, 1527, in a signed document, he had stated that he was a Doctor 
of Medicine of the “ Praiseworthy High School of Ferrara” and henceforth frequently 
added to his signature beider Artzney Doctor=Doctor in both medicines; this may have 
meant Medicine and Surgery. There is no concrete evidence that he ever passed an 
examination at Ferrara and indeed the physicians at Basel denied that he was qualified 
to teach. It seems that either his extensive travelling was exaggerated or that in the 
five years between 1516 and 1521 he could not have covered so much land and yet attended 
a medical course leading to a degree; unless it was granted Honoris causa. Sudhoff (“ Para- 
celsus,” Leipzig, 1936) pieced together the further wanderings of Paracelsus, who was at 
Colmar end of February 1528, in Niiremberg during 1529 and henceforth resided, or 
visited, several Swiss, German or Austrian towns, such as St. Gall, Regensburg, Innsbruck. 
He seems to have travelled to patients by whom he was consulted; it is recorded that on 
one such occasion he called the ordinary medical attendants “ Arschkratzer” and _pre- 
scribed minced live earthworms as a dressing for a phlegmon of the hand; the treatment 
was successful. He reached Salzburg late in 1540, dying there next year following an 
undiagnosed illness. His will has been found and its several bequests show that he must 
have obtained a modest competence. 


THE PHYSIOGNOMY AND PERSONALITY OF PARACELSUS 


A portrait of Wilhelm von Hohenheim still exists and shows a certain resemblance 
to some of the paintings or engravings supposed to depict his son. In my opinion, the 
pictures which represent Paracelsus as a stately handsome, bearded person are fictitious, 
for he was a rather small, blond man of the “ eunuchoid” type, to use a contemporary 
expression. Sudhoff (1936) reported that the skull examined in the grave at Salzburg 
showed the stigmata of rhachitis, but I should like to suggest a different zxtiological 
explanation, which agrees with many recorded observations viz.: Congenital syphilis. 
The diagnosis is supported by his eunuchoid type—testicular atrophy; early baldness and 
premature senility; square cranium; death at the age of 47-48; it has been suggested by 
Sudhoff (1936) that Paracelsus was jaundiced during the last vear of his life; if that 
could be ascertained it would be additional evidence. 


It would appear that Paracelsus was a heavy drinker; the evidence is a letter of Johannes 
Herbst (Oporinus), the renowned book-publisher, who had been his “ famulus” at Basel 
in 1527-8. Writing November 26, 1555, to Johann Weyer, Oporinus said that Paracelsus, 
even when drunk, could dictate speeches in German (to be translated into Latin) which a 
sober man could not have improved; that he would return home at midnight, throw 
himself on his bed fully dressed and then get up waving his sword. Sudoff—and others— 
have tried to contradict such evidence, but the letter of Oporinus is a clear description 
by a reliable contemporary witness of drunken conduct and is moreover confirmed by other 
letters which refer to Paracelsus as a convivial toper and agrees with the notes of 
Reuchlin about the behaviour of Paracelsus at St. Gall. 


WHO WERE THE TEACHERS OF PARACELSUS? 


Sudhoff (1936) wrote in the preface L.c.: 

Seit iiber fiinfzig Jahren habe ich mich mit dem Werken und Wirken dieses 
grossen, urdeutschen Mannes beschaftigt, der die Bindungen der Naturwissen- 
schaften des Mittelalters an antike Vorstellungen léste und seine drztliche Tatig- 
keit und sein Wissen allein aus dem Selbst-Forschen ableitete. 

It is not quite correct that Paracelsus derived his knowledge and his medical practice 
from personal investigations alone; apart from the utter impossibility of such a process, 
it can be shown that he was origina! in few matters and in those he was abysmally wrong. 

Paracelsus stated that he intended relying on his own observations and experience— 
Alterius non sit qui suus esse potest. He however acknowledged as teachers in the Adepia 
philosophia first of all his father then a Bishop Erhart, the artisans of the noble Sigmund 
Fugger of Schwartz and the Abbot of Sponheim. The latter is usually said to have been 
Johannes Trithemius (1462-1516), Abbot of Sponheim in Nahegau; but Sudhoff (1936). 
p. 13, asserted that instead Bruno, Graf von Sponheim was meant. Sudhoff’s arguments 
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do not sound very convincing, because Abbot Bruno lived in the thirteenth century, while 
Trithemius dabbled in alkemy, expressed Neo-platonic views and said that when an 
ignorant man became a doctor, it was like putting a barrel outside a house where there 
was no wine to sell. There are many echoes of such opinions in Paracelsian writings. 


Then Paracelsus stated that he had discussed philosophical and medical questions with 
doctors, barbers, bath-attendants, learned physicians, [old] women, magicians, wherever 
they may have been, in convents, in the company of noblemen or commoners, among the 
wise or foolish; from these he learnt that medicine was a dubious art, which could not 
promise a cure with any degree of certainty and moreover was mostly taught by those 
who did not know the first thing about the subject. Incidentally, this can be found much 
more entertainingly presented in the writings of Bernard Shaw, author of the apothegm: 
“He who can, does; he who cannot, teaches.’”” Numerous other quotations could be made 
from the writings of Paracelsus which show that his medical outlook was that of the 
irregular practitioner of medicine—I avoid saying “ quack” because it is an uncertain 
term. At the same time it is not denied that unorthodox practitioners of medicine have 
introduced valuable therapeutical means and methods; for example, the old wise woman 
who made Withering adopt digitalis. 


A REMARKABLE DOCUMENT FROM FERRARA 


The poet Lodovico Ariosto (1474-1533) of Ferrara, wrote L’Erbolato—the word having 
a meaning similar to “ The Herbary ”: in this strange literary product, Maestro Antonio 
Faentino proclaimed that he was the pupil and heir of Nicola da Lonigo, i.e. Leoniceno; 
that he had been made a Doctor of the Famous College of Ferrara, a Knight of the Golden 
Spur and was entitled to bear arms; moreover praised his own medical skill, for his fame 
had spread “ nell’ingegnosa Alemagna, ducato d’Austria, Sassonia e Selesia, Fiandra col 
Brabante e nell’isola d’Olanda; Francia, Inghilterra, Scozia, Albania, la Bosina, la Romania, 
La Morea, |’Arcipelago e tutta la Grecia, la famosa citta di Constantinopoli, Candia, 
Rodi, Cipro, Cairo, Jerusalem, Damasco, Soria”. Faentino also boasted that his per- 
sonal experience was superior to classical learning and recommended a_never-failing, 
marvellous Electuary. L’Erbolato was written about 1530 and the literary critics I have 
consulted were unable to say more than it was obviously a skit on the speech of a charlatan, 
probably meant to lampoon Antonio Cittadini of Faenza, who taught at Ferrara about 
the year 1474; but Cittadini was a serious professor of classics and medicine and no 
mean author; not the expansive boaster apparent in the text of Ariosto. The resemblance 
to what Paracelsus wrote is so striking, that it seems as if it was intended to be an echo 
of some of his pronouncements, that may either have been made in Ferrara or have 
been imitated by someone called Faentino. A chance discovery of some document may 
yet explain this strange resemblance, which is not without relevance in ascertaining the 
true personality of Paracelsus. 


L’Erbolato may help to answer the question whether Paracelsus obtained or was 
granted a medical degree at Ferrara. In his time, eminent teachers were at the University 
of Ferrara, e.g. Nicola Leoniceno (1428-1524), the renowned commentator of Galen and 
critic of Pliny; Gian Battista del Monte (1498-1551) who recommended bedside teaching 
in academical medical study; Celio Calcagnini (1479-1541) who taught at Ferrara circa 
1519, and by some, is thought to have anticipated Copernicus. Sudhoff (1936) p. 139 
did quote Paracelsus writing in the dedicatory preface of the first edition of the Grosse 
Wundarztney: “. . . der treue lobwiirdige Johann Manardus von Ferrara, den uns Gott 
nicht vergénnen wollte.” This allusion did not appear in the following edition and 
affords no evidence of academical study. Giovanni Manardi (1462-1536), a great medical 
authority, followed Leoniceno from 1526 to 1536. It does seem strange that Paracelsus 
never mentioned, were it only in a slighting manner, these luminaries of medicine in 
Ferrara; though it may be recalled that Harvey, who was so warmly attached to Padua, 
never referred in print to Galileo who taught there in his time. Thus anyone reading the 
Grosse Wundarztney, must find it difficult to believe that Paracelsus had really pursued 
a serious study of academical medicine as it was then known. : 


HIS RELIGIOUS BELIEFS 


Paracelsus wrote a great deal about religious subjects, even if relatively little was 
published. Father Raymund Netzhammer (Paracelsus : das wissenwerthe ... und die 
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neueste Forschungen, Einsiedeln, 1901) said, p. 128 “ Far more in the domain of theology 
than even in medicine, does Paracelsus who sometimes called himself Doctor of Sacred 
Scripture, seem to recognize no authority, but to consider his own thinking and philo- 
sophizing as authoritative for him.” This would be the standpoint of a devout Roman 
Catholic, but Schubert and Sudhoff (1887-9) concluded that Paracelsus, while opposing 
Roman hierarchy and its external forms of worship, also rejected all dissenting religious 
communities as “sects”. My opinion is that Paracelsus remained outwardly a Roman 
Catholic, but inwardly felt that some Church Doctrines required restating in terms con- 
sonant with recently acquired knowledge of natural phenomena. This is evident in the fact 
that he accepted Baptism and Communion as the two principal roads that led to Heaven, 
but added what may be called a “ chemical” explanation to both Sacraments. A similar 
intellectual attitude is noticeable in Miguel Serveto, who in his Christianismi restitutio 
(1553) gave a biological explanation of the miracle of the Annunciation. The religious 
views ot Paracelsus seemed clearer when he pleaded for a Divine origin of the Healing 
Art and stated that physicians can heal either by faith or skill in medicine. The curing 
by faith could only apply to Christians, but the new foundations of medicine, as taught 
by him, were valid for all others; his conclusion was: “ The physician is the servant of 
nature and God is the Master of Nature.” 


Paracelsus has been called the “ Luther of Medicine” and though such designations 
are usually intended to be arresting and picturesque—nothing more—still the inference 
is that since Luther was the central figure of “ The Reformation ” so Paracelsus induced a 
reform of medicine. It is true that both were exponents of coarse German invective; but 
Luther attacked the Pope and Popery on the basis of theological knowledge and the 
Sacred Writings; whilst Paracelsus condemned both Galen and Avicenna as scribbling 
fools, abused all practitioners of academical medicine and praised his own personal 
skill. In relation to religious matters, differences are also noticeable; Luther propounded 
his own interpretation of pristine Christian beliefs, while Paracelsus—in so far he is 
understandable—would have substituted Roman Catholicism by Paracelsian religious doc- 
trines which would have altered nearly all existing dogma. 

[In the discussion after this lecture, Dr. R. O. Moon mentioned that Matthew 
Arnold had said that Cromwell was the Philistine in politics, Luther in religion 
and Bunyan in literature; it appeared—added Dr. Moon—that Paracelsus was the 
Philistine in medicine.] 


PARACELSUS IN MEDICAL THEORY AND PRACTICE 


A redeeming feature of the writings of Paracelsus is the high and noble concept he 
propounded of medical practice; it remains to be shown, indeed it can be doubted—if 
we are to judge from some of his letters—whether he succeeded in guiding his conduct 
by the light of such ideals. He stated that the four pillars on which medicine should 
rest were: philosophy, astrology, alkemy and Virtus; the latter was rather undefined, but 
corresponded to what is now understood as pharmaco-dynamics; accordingly Paracelsus 
mentioned a “ Religion of medicaments ”. The recommendation of the study of astrology 
can be variously interpreted, but he certainly continued that neglect of anatomy, physi- 
ology and clinical observation, which had proved so disastrous for the progress of medicine, 
from the time of Salerno onwards. Then in place of the ztiological significance of the four 
humours of Galen, Paracelsus proposed five entities or entia, of which only the ens veneni 
seems to have any concrete 4 se are the other four could be easily lumped together: 
ens astrale, naturale, spirituale, deale. Where the neglect of clinical observation becomes 
painfully evident in Paracelsus is in his description of the diseases of women, which con- 
sists in an exsuccous disquisition about the Matrix, not the anatomical uterus, but a 
nebulous concept, fit subject for endiess chatter. This chapter is far inferior to the 
so-called Trotula of Salerno or Soranus. Paracelsus is often praised for having recom- 
mended the use of mercury in syphilis in place of — but this had already been 
proposed by Caspare Torella of Valencia in 1497. If the age and opportunities are taken 
into consideration, it does not seem that Paracelsus reveals any advance on what Roger 
Bacon (c. 1214-c. 1292) said in De erroribus medicorum. Thus John Ferguson wrote in 
the Enc. Brit. XIVth edition: 


“. , . with Paracelsus’ lofty views of the scope of medicine it is impossible 
to reconcile his ignorance, his superstition, his erroneous observations.’’ 
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PHILOSOPHY AND ALKEMY 


Paracelsus has been considered a Neo-platonist, because he was an adherent of the 
Macrocosmos-microcosmos doctrine, hence his support of astrology; however as taught 
by Plotinus, and his direct disciples, Neo-platonism was a system of philosophy, the 
extent of which was unknown to Paracelsus. 


In alkemy he propounded the existence of three elements in all bodies: Mercury, 
representing liquidity and volatility; Sulphur, the principle of combustibility; Salt, the 
nucleus of all that resisted fire and was permanent; these elements were noticeable in 
wood when it was burnt. Admittedly, no better opinions were presented before van 
Helmont’s books were published and Robert Boyle (1627-91) performed his experiments; 
but then it can be said that they were true pioneers and not Paracelsus. 


In relation to technical chemistry of metals his work did not reach the practical stan- 
dard of the De la Pirotechnia (Venice, 1540), of Vannocchio Biringuccio (1480-c. 1538), 
or still less that of De re metallica (Basel, 1556), of the physician Georg Bauer | Agricola] 
(1494-1555). It must be mentioned that Paracelsus was the first to describe “ Bergsucht ” 
or miner’s phthisis. 

These were the views propounded during his lifetime; after his death books were pub- 
lished of which he was stated to be the author and several paracelsians arose and became 
known as Iatro-chemists; the most eminent would be Johann Baptista van Helmont 
(1577-1644), Oswald Croll (1580-1609), Franciscus Sylvius (De le Boe) (1598-1679); all 
three, be it noted, were University graduates. 


THE ROMANTIC “ ROSA ET CRUCE ” LEGEND 
The religious views of Paracelsus influenced his medical theories and these with his 
philosophical outlook and alkemical disquisitions, inspired the formulation of the Rosi- 
crucian romantic legend, which caused a great stir in certain intellectual circles during 
the seventeenth to eighteenth centuries. A few words may be said of this offshoot of 
Paracelsian doctrines, which is relevant to the conflict between Religion and Science. 


A protestant teacher, Valentin Andreae (1586-1654) of Herrenberg wrote a small book, 
published in 1615, relating that a German nobleman—Christian Rosencreutz—had lived 
in the fifteenth century; had travelled through Europe to Egypt and Arabia and returned 
with all the profound knowledge of the East. He thereupon obtained the collaboration 
of twelve unmarried adepts and they retired into a building called the “ House of the 
Holy Ghost”, there to meditate and philosophize. Rosencreutz died at the ripe age of 
106 years, was interred but it was intended that after one hundred and twenty years his 
sepulchre should be reopened. His adepts added to their numbers by the admission of 
suitable candidates. 

This little story was implicitly believed, but in 1619 Andreae admitted that it was fiction. 
This was held to mean that Andreae was not allowed to divulge anything about the 
Fraternity and the controversy continued more actively than ever. “In England the 
physician Robert Fludd (1574-1637)—who had travelled in Germany—took up the defence 
of the Rosicrucians against the accusation of magic and dealings with the Devil and gave 
the first coherent account of Rosicrucianism. However, Fludd was unable to assert where 
the Fraternity existed, but there is reason to believe that his information was obtained 
from William Fitzer, who published Harvey’s De motu cordis (1628) and was an “ adept ” 
through one of the De Bry’s, into whose family he married. Further ramifications can- 
not be discussed now, but if the main doctrines of the Rosicrucians are examined, they 
are found to consist in the study of natural philosophy leading to the revelation of the 
hidden secrets of Nature, among which were the transmutation of baser metals into gold, 
the production of an Elixir to prolong human life, together with the practice of medicine 
for the gratuitous healing of the poor. Johann Tholde, the publisher of the Triumph 
Wagen Antimoni (Leipzig, 1604), was a reputed Secretary of the Order; the monk Basil 
Valentine, like Rosencreutz, was also a fictitious person. ~ 


It has already been said that Paracelsus revealed in his religious beliefs the impact of 
newly acquired knowledge on orthodox religious dogma; this is again very marked in 
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Fludd and consequently is noticeable in most Rosicrucian writings, which plead for an 


explanation of religious mysteries on a scientific basis. 


PARACELSIAN DOCTRINES HISTORICALLY CONSIDERED 


An appreciation of the historical significance of Paracelsus requires a consideration of 
his doctrines in relation to orthodox medicine, alkemy-chemistry, Roman Catholic religion, 
philosophy and natural science: for in all these fields of human endeavour he expressed 
nis views in no uncertain terms. A closer acquaintance with the writings which can be 
accepted as his, shows that he was violently destructive, only rarely critically constructive 
and never original, if ever right. 


That the observation of Nature was preferable to the acquisition of mere learning had 
already been propounded by Roger Bacon (1215-92), D‘Autrecourt (c. 1346), Cusanus (1401- 
64), in face of opposition much more serious than Paracelsus ever had to encounter, 

t 


Natural philosophy and its successor—modern Science—arose after a more accurate 
conception of the universe and the laws governing natural phenomena were obtained in 
the manner propounded by Copernicus, Galileo, Gilbert, Descartes, Francis Bacon. 


it can be said that Paracelsus marked the transition between mystical alkemy and con- 
structive, productive chemistry, but he did not contribute to the progress linked with the 
names of van Helmont, Libavius, Boyle. 


In general intellectual outlook, Paracelsus resembled Bernard Palissy (1510-90), who 
was also keenly interested in technical chemistry, propounded the study of Nature from 
nature, attempted academical tuition, indulged in polemical sallies against medical dogma 
and was a fervid religious disputant. When the two are compared, it seems that Palissy 
was the greater man and deserves to be considered a pioneer of modern natural’ science; 
though his medical activities were scanty and not distinguished by therapeutical success. 


EPICRITICAL OBSERVATIONS 


The myth of the greatness of Paracelsus seems based on the argument Post hoc, ergo 
propter hoc. It can be recalled that the diffusion of printing with movable types was the 
outstanding event that really produced a reform of classical learning and the revival 
of natural science. The astounding effects of the printed words and repeated accurate 
ilustration became clearly noticeable in the lifetime of Paracelsus and acquired additional 
impetus soon after. Thus, to the more fervid admirers of Paracelsus, it seemed that his 
attack of scholasticism, caused it to fade out. In reality scholasticism persisted in academic 
circles more than a century after his death; one of its last—and most absurd—exponents, 
being Guy Patin (1601-72) of Paris University. 


One may reasonably ask: Had Paracelsus not lived, what then? The out- 
standing figures of modern science—Vesalius, Galileo, Gilbert, Harvey—would still have 
garnered their harvest of actual observations and controlled experimental results. 


It is now easy to perceive why and how the practice of medicine in the sixteenth centurv 
required reformation: in the first place, it was not the acceptance of ancient texts that 
was at fault, but rather the blind adherence to scripts containing passages interpolated, 
muddled and garbled by copyists; one example I can recall is sugendo instead of inungendo. 
Then there was the practice of a fatuous uroscopy, apart from bedside observation, which 
preserved a traditional, mostly ineffective, polypharmacy; then inane pulsology together 
with senseless bleeding. It is true that the examination of urine, the study of the pulse, 
several drugs recommended in ancient times, or even blood transfusion, all these are still 
most usefully employed, but in a manner quite different from that advocated by Paracelsus. 
Progress in medical matters was induced by men like Nicola Leoniceno (1428-1524) of 
Ferrara, Thomas Linacre (1460-1524) of Oxford, John Caius (1510-73) of Cambridge, Jean 
Fernel (1506-88) of Paris, who revised classical texts, encouraged anatomy—which Para- 
celsus despised—and furthered Hippocratic clinical observation and Galenical therapeutics. 
Medicine, in all its branches, began to get into its stride when Vesalius dissected, observa- 
tional and experimental biology was assiduously cultivated by Gesner, Aldrovandi, Harvey, 
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and Morgagni (1682-1771) combined pathology with anatomy. A great deal of fruitful 
work was performed apart from Universities, in learned societies all over Europe but 
in every case by men who had obtained a University training. The type of medical 
practitioner exemplified by Paracelsus was not connected with any lasting medical improve- 
ment. Indeed, from the time of Boerhaave (1668-1738)—who enforced the teaching of 
medicine at the bedside, it was the irregular practitioner of healing that continued the 
practice of uroscopy, astrology, polypharmacy by correspondence or at a distance from the 
patient. 


Therefore, it cannot be said that the abusive rantings of Paracelsus contributed to 
the general progress of science and medicine that began in the sixteenth century, princi- 
pally as the outcome of the diffusion of accurate knowledge by means of printed books, 
For he was a rude, circuitous obscurantist, not a harbinger of light, knowledge and _pro- 
gress. 


— Proceedings of the Royal Society of Medicine 
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Section of Physical Medicine 
President—Magsor G. D. Kersiey, R.A.M.C, 


[October 4, 1941] 
MEETING HELD AT OxFORD 


A Demonstration of the Study of Sweat Secretion by the Quinizarin Method.—L. Gurt- 
MANN, M.D. (Freiburg). 

In recent years it has become evident that a study of sweat secretion is valuable as a 
diagnostic method. Details of the sudomotor nerve fibre pathways both in the central 
and peripheral nervous system can be demonstrated, and purely local physiological activity 
of the sweat glands estimated. In addition, pathological changes in the nervous system 
which involve the sudomotor pathways and local damage to the sweat glands themselves 
can be studied. The method is objective and does not depend like sensory tests upon 
statements made by the patient. Dye tests, in particular the quinizarin method, have 
proved the most satisfactory. 

The sodium salt of quinizarin (2-6-disulphonic acid) is the colour indicator. It is a red- 
brown dye and a derivative of anthroquinon similar to alizarin, purpurin and anthraruphin 
all of which are used in the dye industry. For application to the human skin the quini- 
zarin must be mixed with sodium carbonate in order that the colour change with moisture 
shall take place whatever the pH of the sweat secretion; rice starch is also added to 
economize in the amount of dye that has to be used. The following mixture is most 
suitable: 


Quinizarin 2-6-disulphonic acid 
Sodium carbonate (powdered) 30 g. 
Rice starch 60-70 g. 


On occasions it has proved useful to change these proportions, and the powder has even 
been mixed with olive or paraffin oils (not glycerine) for special investigations. The 
powder form, however, has proved satisfactory for all clinical purposes. On account of 
the affinity of quinizarin for water the test powder must be stored in absolutely dry and 
air-tight containers. When performing a test the necessary quantity of powder should be 
removed from the container which should be resealed at once. It has been found that a 
slight change in colour from red-grey to blue-grey which occurs after a time does not 
interfere with the usefulness of the mixture. 

Although the application of the powder to the skin is simple a standardized technique 
is desirable. If possible the test should be carried out in a room set apart for this purpose, 
particularly if a sensory test is to be carried out immediately following the sweating test, 
The powder is dusted over the skin with a pad of cotton-wool and moderate pressure is 
used to ensure that the orifices of all the sweat ducts become filled with powder. This 
procedure must be done thoroughly and the powder evenly distributed. Application of 
the powder with an atomizer was found to be unsatisfactory owing to the lack of pressure. 
Special care should be taken in powdering the face in order not to evoke tears or sneezing. 
It should be mentioned that the powder is quite harmless and tests can be carried out 
repeatedly at short intervals; this is a special advantage of the quinizarin method over 
other dye tests, for instance the iodine starch method. Sweating is usually induced by 
heat. in which case one or two cups of hot tea and 5-10 gr. of aspirin are given before the 
powder is applied. The patient is then placed under a radiant heat cradle for a variable 
time, usually from fifteen to forty-five minutes, depending on the readiness with which 
sweating is produced, During this period careful observations should be made of the 
onset, amount and distribution of sweat secretion. Continuous observation of the patient 
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during the test is necessary to guard against errors of interpretation due to “ running ” 
of the sweat over anhydrotic areas. 

A special sweating chamber was demonstrated which has been designed to fit standard 
hospital beds. It is portable and can be transferred from bed to bed. It is also divisible 
into two parts and Rovaliioed with two windows on either side and two on top, which 
facilitate observation of the patient from all sides. Each half of the box can be used 
separately if necessary, both ends of each half being closed by curtains. 

When testing the effects of pilocarpine, mecholyl, insulin or other drugs on the secretion 
of the sweat glands, the drug is injected after powdering. 

When the secretion of visible sweat commences the hydrotic areas of skin take on a 
dark blue-violet colour, and the opening of the individual sweat ducts appear as small 
dark dots. The anhydrotic areas remain unchanged in colour. The colour change is 
easy to photograph for record purposes. At the end of the test the dye can be removed 
with soap and water, if necessary a weak solution of acetic acid:or vinegar can be used 
in addition. 

A case was demonstrated of a left lateral popliteal nerve lesion which followed a dislo- 
cation of the knee. Photographs indicating the results obtained in other peripheral nerve 
injuries were also shown. In general the area of sensory loss corresponds to that of the an- 
hydrotic area in complete peripheral nerve interruptions. The dye tests can thus be usefully 
employed as a guide for sensory tests in peripheral nerve and plexus lesions. Photographs 
illustrating the successive stages of recovery of sweat secretion compared with that of 
sensibility during the course of nerve regeneration following nerve sutures and lesions 
in continuity were demonstrated. Photographs illustrating the recovery of sweat secretion 
in two skin grafts were also demonstrated. The success of operations involving the 
removal of portions of the sympathetic nervous system can be exactly controlled by this 
method and photographs illustrating this were shown. Finally photographs of dis- 
turbances of sweat secretion following spinal cord and brain lesions were demonstrated. 


REFERENCES 
GUTTMANN, L. (1937), Klin. Wehnschr., 16, 1212. 


Id. (1940), J. Anat., 74, 538. 
Id. (1940), /. Neurol. & Psychiat., 3, 267. 


Demonstration of Apparatus for Recording Muscle and Nerve Action Potentials.— 
G. Wepve.., M.B., B.S., and R. E. Pattie, B.A. 


A demonstration was given of a method by which muscle action potentials are being 
recorded photographically. 

Concentric needle electrodes similar to those described by Brown (1937) are coupled 
to the input of a differential amplifier through carefully screened leads, the amplifier 
output being fed into a cathode ray oscilloscope unit essentially the same as described by 
Schmitt and Schmitt (1940). The apparatus is sufficiently sensitive to record the action 
potentials originating in denervated muscles, and the screening is adequate to eliminate 
all interference from stray fields surrounding the patient in the particular building in 
which the apparatus is situated (fig. 1). 

The machine is being used to investigate the electrical activity of muscles which have 
been partially or completely deprived of their nerve supply and to follow the changes which 
occur — the process, of re-innervation. The work of Denny-Brown and Pennybacker 
(1938) has shown that “ fibrillation ” ceases when a muscle becomes re-innervated. It is 
hoped that the recording of muscle action potentials at intervals over a period of time 
from patients with nerve injuries may be helpful in determining the early onset of 
recovery and may also indicate the pattern of recovery in individual muscles. 

An electrode carrier was also shown (fig. 2) which can be used to conduct stimuli to, 
and pick up action potentials from, nerves exposed during operation. The use of a circuit 
by which the stimulus may be synchronized with the sweep enables standing waves of nerve 
action potentials-to be obtained and the differential amplifier obviates the need for special 
screening of the patient. Photographs of nerve and muscle action potentials were shown. 


REFERENCES 


Brown, G. L. (1937), J. Physiol., 89, 220. 
DENNY- BROWN, D.. and PENNYBACKER, J. B. (1938), Brain, 61; 311. 
ScHMITT, F. O., and Scumi1T, O. H. (1940), 7. Physiol., 98, 26. 
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Demonstration of Electric Shock Therapy.—Licut.-Colonel R. W. Armsrronc, M.D., 
D.P.M. 

Colonel Armstrong described briefly the history of shock treatment in mental disorders 
and the various methods which had been used to produce remission or recovery in schizo- 
phrenia. The advantages of the electrical method first described by Cerletti and Bini 
were enumerated, and it was pointed out that this form of treatment was of value not 
only in schizophrenia but also in affective disorders and in some psychoncuroses. 

A portable convulsant apparatus was described and the technique of producing an 
epileptiform convulsion was first described and then demonstrated on two psychotic 
patients. 


[November 1, 1941] 


at Batu 


Some Orthopedic Procedures Employed in the Treatment of 
Arthritis 


By Joun Bastow, M.D., F.R.CS. 


Apstractr.—(l) A series of six cases of ankylosing spondylitis was shown to illustrate 
the benefit gained, even in very long-standing cases, by the following regime: 

(a) Complete rest in a plaster shell. 

(b) Gradual correction of kyphosis by adding thin layers of — under the dorso- 
lumbar junction, and subtracting similar layers of padding from under the head, to 
increase extension in the spine. 

(c) Deep-breathing exercises practised constantly while the patient is lying in a plaster 
shell. 

(d) Daily physiotherapy. 

(e) The fitting of a Goldthwaite spinal brace to maintain the position of maximum 
correction that has been obtained. 

The improvement was manifested in all cases by alleviation of symptoms, improvement 
in posture, and increased chest expansion. 


(2) A series of six cases of arthritis of the knee was shown, including rheumatoid arthritis, 
infective arthritis and osteo-arthritis, illustrating treatment by rest plasters, followed by: 

(a) Arthrotomy and lavage—where swelling and effusion persist, and 

(b) Bone drilling—where bone changes are marked and there is constant pain at rest. 

Improvement was manifested by relief of symptoms, subsidence of signs of inflammation, 
and restoration of a considerable degree of movement. 


(3) A case of arthritis of the tarsal and metatarsal joints, illustrating relief of symptoms 
afforded by the application of a plaster boot. 


(1) A series of six cases of spondylitis ankylosans was shown to illustrate the routine 
of treatment carried out at the Royal National Hospital for Rheumatic Diseases, from 
an orthopedic point of view. 

All cases on admission are supplied with a plaster bed, which extends from the vertex 
to the sacrum in cases where the disease is confined to the spine itself, and extending to 
the knees or mid-calves in cases where the hips are affected. 

These plaster shells are applied after sedatization, with the patient lying prone, and 
the sping extended as fully as his condition will permit. They are cut away freely behind 
the shoulders, but extend to the mid-axillary line on either side, below the axilla. 

The plaster is then dried and lined with stockinet, and each patient is encouraged to 
lie supine in his shell for as long as possible, with the aid of regular sedatives, until, in a 
very short time, he spends the whole of the twenty-four hours in his plaster, except for 
the period during which he is undergoing physiotherapy. Gradual improvement of posture 
is obtained : 

(a) By the regular performance of deep-breathing exercises. 

(b) By the insertion of thin strips of woollen material under the spine, wherever the 
ankylosis is not complete, and especially at the dorsolumbar junction. By this means, 
a surprising amount of correction of the kyphosis can be obtained within a few weeks, and 
the chest expansion improves considerably. 
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Persistent local pain in resistant cases is treated by applications of deep X-ray therapy, 
when ordinary physiotherapy fails to bring relief. 

When it is judged that the maximum degree of correction in a particular case has been 
obtained, the patient is fitted with a Goldthwaite spinal brace, and allowed up for 
gradually increasing periods. He spends the night in his plaster shell, and takes it home 
with him, with instructions to continue its use until long after all symptoms have dis- 
appeared, and to return to its use at the first sign of recurrence of pain or increase in 


deformity. 


The following table illustrates the cases shown at the meeting: 


Name 

(Males) {Onset 

(1) J. 3 mths. very 
36 yrs. sudden. 


Pain in 
neck, hips, 
shoulders 
and lumbar 
region 
within a 
week 


2) E.G. 10 mths. 

47 yrs. gradual, 

4 mths. 
acute 


3) 1. G. 2 yrs. grad- 
25 yrs. 
acute 


(4) S. 3 yrs. grad- 

30 yrs.- ual, 2 yrs. 
acute ex- 
tending to 
neck 

(5) D, P. 18 mths. 

34 yrs. gradual, 
6 mths. 
acute 


6) G.B. 5 yrs. grad- 
d2 yrs. ual, 2 yrs. 
acute 


ual, 5 mths. 


Good 


CASES OF SPONDYLITIS ANKYLOSANS. 


Previous health 


Rheumatic 


fever, 1932. 
Pneumonia, 
1934. Ap- 
pendix re- 
moved and 
operation 
for adhe- 
sions in 1939 


Severe burn 


foot 1934-7 
Rectal polyp 
removed 
1941 


Rheumatic 


fever 1934. 
No other 
illnesses ; 
played 
Rugby till 
onset of 
stiffness. 


Pyorrhoea. 


Appendix 
removed 
6 mths. ago 


Good 


Dia- 
rrhoea 
severe at 
times 


Previous 
treatment 


None. 
Rest in bed. 


None 


None. Some 
rest in bed 


Teeth ex- 
tracted 
1939. Deep 


Condition on 


admission 
Constant 
acute pain. 
Emaciated. 
Chest ex- 
pansion 
Il} in. Rise 
temp. 
K.J.+ +; 
A.J. + + 


Great loss of 
weight. 
Stiffness in 
rising and 
bending. 
Chest ex- 


pansion | in. 


K.J.+; 
A.J.+ 
Very ill on 
admission. 
Rise temp. 


3 wks. Ema- 


ciated. 


Suspension 


sta 
Treatment and Hematocrit (corrected) Present 


duration 
Plaster shell. 
Deep breath- 
ing. Gold- 


thwaite brace. 


Massage. 
Short wave 
diathermy. 
Cod-liver oil. 
Fersolate. 

8 weeks. 
Plaster shell. 
Deep breath- 
ing. Gold- 


thwaite brace. 


Fersolate. 
4 weeks 


Plaster shell. 
Deep breath- 
ing. Gold- 


thwaite brace. 
Pain Short-wave 


acute. Chest diathermy. 


expansion 


in. 
very acute 


pain. Spasm 


of hips. 


X-ray. Gold Chest exp. 


injections. 


in. 


Blood trans- K.J. + ; 


fusion 


Massage. 
Infra-red 
rays 


None, except 
medicine 
for 
diarrhoea 


A.J 


Constant 
aching pain 
—lumbar. 
Loss of 
weight. 
Chest ex- 


Adexolin. 
Fersolate. 
7 weeks 


Plaster shell. 
Deep breath- 
ing. Gold- 


thwaite brace. 


Deep X-ray. 
Adexolin. 
Fersolate. 
3 weeks 
Plaster shell. 
Deep breath- 
ing. Deep 
X-ray. 
Fersolate. 
Adexolin. 


pansion 2in. 6 weeks 


K.J. ; 
A.J. + 
Loss weight. 
Chest ex- 
pansion 
1} in. 
Stiffness 


Plaster shell. 
Goldthwaite 
brace. 

4 weeks 


X-rays confirm diagnosis in all cases. 


Per cent. Per cent. 


41 
now 
43 


37 


now 


41 


42 


condition 
58 Much improved. 
now Chest expan- 
58 sion 2} in. 


67 Improving. 
Chest expan- 
sion 2 in. 


73 Much improved. 
now Chest expan- 
63 sion 1} in. 


81 Improving. 
Chest expan- 
sion 1} in. 


64 Much improved. 
Chest expan- 
65 sion 3} in. 


Much improved. 
Chest expan- 
sion 2 in. 
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(2) Treatment of arthritis of the knees by (a) Arthrotomy and joint lavage. (b) Bone- 
drilling. ; 

A series of six cases of arthritis of the knee was shown, illustrating the type of case 
suitable for surgical treatment. 

(a) In certain cases of arthritis of the knees, whether rheumatoid arthritis, infective m 
arthritis or osteo-arthritis, signs and symptoms of inflammation persist in spite of rest. In 54 
this hospital practically all cases are supplied with rest plasters on admission, and these are 
worn continuously, only being removed once daily for physiotherapy or hydrotherapy to 
prevent stiffness. 

Such cases, where swelling of the joint is a prominent feature, benefit considerably by mi 
the operation of arthrotomy and joint lavage. The procedure is as follows: 23 

A general anesthetic is employed in all cases, and after the application of a tourniquet, 
a 2 in. incision is made over the suprapatellar pouch, on either the inner or the outer side, 
and the quadriceps muscle is split in the line of its fibres. The capsule of the joint is 
incised, the contents of the joint are expressed, and the synovia inspected. 

In a large proportion of the cases the joint is almost completely filled with large masses 65) G. 
of solid fibrinous exudate of the consistency of the white of a poached egg, which it is fer 
obviously quite impossible to remove from the joint by aspiration. mé 

Occasionally this fibrinous exudate is adherent to the surface of the synovial membrane, 
but is easily separated by gentle dissection with gauze moistened with saline. Enlarged 
and congested synovial fringes are usually present at the articular margins, but it is only 
in a few cases that these are of sufficient bulk to account for any degree of joint swelling 
in themselves. 

The joint is next gently washed out, using a soft rubber catheter, with a dilute solution 
of warm eusol, and is flexed and extended to ensure that all compartments of the joint 
are thoroughly irrigated. The small wound is then closed in layers, and the rest plaster 
reapplied and fixed to the leg by means of a pressure bandage over wool. 

Within twenty-four to forty-eight hours the relief of symptoms is very noticeable. The 
patient is instructed to practise quadriceps exercises from the second day, but the knee 
is not taken out of the plaster until the sutures are removed on the tenth day, after which 
physiotherapy and active exercises are resumed. 

It is remarkable how quickly heat and muscle spasm subside after this operation, 
although in some cases a serous effusion recurs, which occasionally requires aspiration, 
but soon subsides when faradism is applied to the quadriceps. No patient is allowed to 
resume weight-bearing until all signs of active inflammation in the joint have subsided. 

The following table illustrates the cases shown at the meeting: 


CASES OF LAVAGE—KNEE-JOINTS. 
Date of 
Name admission Onset Condition on admission Treatment Present condition 
(1) T., male, 10.10.41 2 years Redness, pain, heat, Rest plasters. Awaiting opera- 
64 vrs. spasm, fluid ++. tion. 

Hematocrit 41°%,. (1) 
Suspension sta- 
bility (corrected) 

62 % 
(2) S.,male, 5.2.41 13 months R. knee, pain, heat, Rest plasters. “Itching to get 
47 yrs. some spasm. L. 5.3.41: Operation R. knee. up.” R. knee 
knee affected later. Synovial membranes injected, moves 180-60 
Hem. 33%. _ S.S. cedematous ; early erosion ; degrees. L. 
66%, turbid yellow fluid. knee moves 
19.4.41 : Operation, L. knee. 174-96 degrees 
Synovial membranes injected 
and congested, fibrinous exu- 
date adherent to synovia. 
No gross erosion. Slight 
pannus formation. 
12.8.41: Myocrisin. Total 
97 g. 
18.9.41 : Lavage repeated. 
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Cases OF LAVAGE—KNEE-JOINTS (contd.). 


83 


Date 
Name ht Onset Condition on admission Treatment Present condition 

3) A.W., 31.741 10 years Both knees, especi- Rest plaster. Much relief. R. 
female, ally left, heat and 16.9.41 : Operation, both knees knee moves 
married, fluid. Ankles, distended, semi-solid material, 160-78 degrees. 
54 yrs. toes, L. elbow and much fibrinous exudate. L. knee moves 

: shoulder affected. 25.10.41: Fluid accumulated L. 180-90 degrees 
Hem. 29%. S.S. knee, aspiration 100 c.c.— 
64% very sticky yellow fluid, 

(4) S.E., 10.9.41 12 years Heat, acute pain, Rest plasters. Very comfortable. 
male, with re- swelling. Limited 22.10.41 : Operation, both knees. R. knee moves 
23 yrs. missions movement, flexion Extreme gelatinous cedema. 180-110 de- 

till March spasm. Previous No gross erosion of the arti- grees. L. knee 
1941 benefit from cular cartilage moves 164-108 
streptococcus degrees 
vaccine. 
35%. S.S. 66% 

(5) G. D., 18.9.41 7 years Pain, heat both ~ Rest plasters. Feels very well. 
female, with knees, especially 21.10.41: Operation, left knee. L. knee moves 
married, remissions left. Wrists and Oily fluid, slight fibrinous 180-148 de- 

45 yrs. finger-joints also exudate. Adhesions numerous — grees. F 


affected. Ham. between suprapatellar pouch 
36%. S.S. 8% and upper patella. Much 
synovial cedema. Synovia 


oedematous and pale. Early 
marginal erosion of joint 
cartilage. 

Hem. = Hematocrit. 5.S, = Suspension stability. 

(b) In certain cases where changes of osteo-arthritis have supervened, the prominent 
feature is not effusion but constant pain in the joint, that is not relieved by rest and 
persists during the night. In such cases, considerable relief is obtained by the operation of 
bone-boring. 

This consists simply of drilling a hole through the cortex of the upper end of the tibia 
and .of the lower end of the femur, with a % in. drill, and of passing a Steinman’s pin 
through the hole in the cortex into the cancellous bone in several directions, so that all 
areas of the condyles are tapped. 

The skin is then closed, and the limb put back into a rest plaster until the sutures are 
removed. Weight-bearing is again not allowed until all inincmmneatee signs have sub- 
sided. 

There is usually complete relief of pain within twenty-four to forty-eight hours, and 
the patients are in all cases extremely grateful. An illustrative case appears below: 


CASE OF BONE BorING. 


Date of 
Name admission Onset Condition on admission Treatment Present condition 
(I) Mrs. H. 9.9.41 Sudden. Acute pain at night. Rest plasters, hands and legs. No pain from se- 
66 yrs. Of 24 in knees. Shoul- Light genera] massage. Infra- cond night 
years’ ders, hands, red rays to knees. after operation. 
duration wrists, metacarpo- 25.10.41: Operation. Bone- R. knee moves 


phalangeal joints, 
and ankles also 
affected. Hamato- 
crit 33%. S.S. 
(corrected) 61% 


drilling, R. tibia, and lower 
femur. Lavage of joint, 
which was disorganized by 
adhesions and erosion of 
articular surfaces. 


from 180-154 
degrees 


(3) Cases of arthritis of the foot, in which pain and swelling of the tarsal joints and 
plantar fascia persist in spite of rest and physiotherapy, are often found to respond well 
to the application of a plaster boot. 

Deformities, such as inversion of the forefoot, dropping of the metatarsal heads, or « 
valgus position of the heel, are corrected as far as possible by manipulation under an 
anesthetic, and a plaster boot is then applied, with the arches well moulded up and the 
plaster extending from beyond the toes to just below the knee. 

The patient is rested in bed for twenty-four to forty-eight hours, and then encouraged 
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to walk in the boot, which is worn from four to eight weeks, depending on the severity of 
the case. 

Considerable relief from pain is obtained by the wearing of such a plaster, and after its 
removal an arch support is fitted and physiotherapy instituted. 

An illustrative case was shown at the meeting. 


I am much indebted to Mr. C. Kindersley, F.R.C.S., Surgeon to the Hospital, who is 
in charge of the Orthopedic Department, and is responsible for the routine followed in 
the treatment of the cases of spondylitis, for permission to show these cases. My thanks 
are also due to Dr. Ross for preparing the résumé of the cases, and to Sister Geere, who 
is responsible for the application of the plaster splints. 


Turee Cases By J. Barnes Burt, M.D. 
(1) Tophaceous Gout. 

Collier. Aged 46. 

Points of special interest. (a) Good example of light areas in bone. (b) Variations of 
sedimentation rate. (c) Three tablets of atoquinol (7'/4 gr.) per diem for five consecutive 
months with beneficial results. 

Previous history.—First attack of gout 1926 following dental extraction with bleeding 
from gums, sudden onset of severe pain in the knees, elbows, hands and feet (not 
big toes). Off work eight months; complete recovery after the attack. 


R 


CASE 1.—Tophaceous gout. 


Subsequent attacks every year since, usually commencing in February, onset sudden, 
duration some weeks. After attacks his hands are weak, so that he has not worked for 
seven years. Rest of joints recover completely. On some occasions hands have discharged 
white matter, 

Joints now affected: Shoulders, elbows, wrists, hands and fingers, knees, ankles. Tophi 
in the ears. 

Sedimentation rate 1937 (during acute attack) 50% in one hour; (six weeks later) 
92% in one hour. 1938 (during acute attack) 58% in one hour. 

Urinary calculus passed by the patient consisted of pure uric acid. 
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Discussion.—Typical case of tophaceous gout with characteristic variation of the sedi- 
mentation rate during and between attacks. 

X-rays: Light areas in knees, punched-out areas in hands and big toes. (See fig.) 

Blood uric acid: 1937, 5-7 mg. per 100 c.c.; 1938, 6-2 mg. per 100 c.c.; 1941, 5-7 mg. 
per 100 c.c. 

Has taken atoquinol tablets, three per day for five months, with excellent results. 

For one year after leaving hospital patient kept well. 

Readmission (7.10.41).—Severe attacks since January 1941. Urinary calculi passed 
September 1941, with severe hematuria. Blood uric acid 5-7 mg. per 100 c.c. Hamatocrit 
40%. Corrected suspension stability 73%. 


(2) Large Cyst Formation directly associated with Rheumatoid Arthritis. 

P. M., hotel manageress, aged 31. 

Points of special interest-—(a) Circular cysts the size of half a crown have developed 
just above the right and left acetabulum; both hips show serious damage of the cartilage, 
together with small cyst formation. 


CASE 2.—Large cyst formation directly associated with rheumatoid arthritis. 


(b) During a period of nine years this patient has had four courses of gold. After each 
course the patient improved markedly and was able to return to work. 

Onset, gradual, hands, elbows, knees, ankles. 

Admission 1932, 1933, 1934, 1935, 1937 (returned to work each time), and has been 
working up till admission August 1941. 

Treatment.—Four courses gold. Sedimentation rate improved by 20%. 

On readmission (August 1941).—Condition much worse. Pain acute in hips, knees, 
wrists. Had finished fourth course gold May 1941. New radiographs show large cysts 
above the hip-joints. (See fig.) 

The X-rays taken in 1935 show a cystic area commencing to form above the left hip. 
No obvious abnormality above the right hip-joint. Blood calcium and phosphatase normal. 
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(3) Still’s Disease. 


G. B., aged 9. 

Points of special interest.—(a) Mlustrates the value of gold treatment in Still's disease. 
(b) Subluxation of the right hip due to weakness of muscles and complete restoration 
within twenty days by weight extension. 

On admission.—Swelling, heat, redness of fingers, wrists, elbows, ankles, knees. Sub- 
luxation right hip (recovered after weight extension). 

Treatment.—Rest, plaster rest splints. - Myocrisin 0-01 g. Total 0-07. 

Readmission (21.10.41).—Great improvement. Walking. No pain except slight in right 
knee. Tendency eversion right foot. 

Hematocrit 38%, formerly 33%. 

Suspension stability (corrected) 62%, formerly 65%. 


Pathological Demonstrations.—H. J. Gisson, M.D., D.P.H. 


A. Microscopic preparations.—(1) Large subcutaneous nodule from a case of rheu- 
matoid arthritis showing the characteristic histological features. (2) Synovial villi from 
knee-joint in rheumatoid arthritis showing perivascular lymphocyte aggregations. (3) Urate 
crystals expressed from gouty tophus. (4) Large subcutaneous nodule from a case of gout. 
(5) Small cutaneous tophus showing the cytological features of gout. 

B. Naked-eye specimens mounted in glycerin gelatin to retain natural colours. (1) A 
series of four knee-joints illustrating progressive rheumatoid changes from early marginal 
erosion of cartilage to complete fibrous ankylosis. (2) A series of preparations of tissue . 
from cases of gout illustrating tophi, a subcutaneous nodule and a toe in which the 
terminal phalanx was completely replaced by uratic material. 

C. The “Spa Hospitals Method” of estimating the blood sedimentation rate (as 
described by Collins, D. H., Gibson, H. J., Race, J., and Salt, H. B., 1939, Annals of Rheu- 
matic Disease, 1, 333). 

The methods used for estimating the rate and for charting the results of serial tests on 
the same patient were shown, together with details of the technique of correction for 
variations in packed red cell volume as estimated by the hzmatocrit tube. 


0 


it 


Proceedings of the Royal Society of Medicine 


Section of Surgery 


President—E. Rock F.R.CS. 


[November 5, 1941] 


DISCUSSION ON STREPTOCOCCAL CROSS-INFECTION IN WARDS 


Professor A. A. Miles: The natural reservoir of Strep. pyogenes is the upper respiratory 
tract of man, and in cross-infection of surgical patients we have to consider mainly, the 
upper respiratory tract and wounds. The infection of the respiratory tract is not primarily 
a surgical problem, but its existence in patients or ward staff must greatly increase the 
risk of wound infection unless proper precautions are taken. 


War-wounded tissue is obviously more susceptible to infection than the deliberately 
made operation wound, especially where, as in burns, there is extensive destruction of 
the skin; and the admission to wards of large numbers of primarily infected war-wounds 
results in a menace to the uninfected wound that is absent in peace-time. Thus, without 
postulating any deterioration of the prophylactic techniques, hospital infection may leap 
into war-time prominence. The change has taken place in the risk, and the peace-time 
technique has been inadequate to meet it. 


The streptococcal menace to clean wounds.—In actual ward conditions, we may sum- 
marize the streptococcal menace to the clean wound diagrammatically (fig. 1). The “ clean 
wound ” in the figure should more exactly be called the “ non-streptococcal wound ”, 
since many healthy war wounds in their early stages contain a variety of more or !ess 
saprophytic bacteria. It is subject to contamination from two main reservoirs. The more 
natural reservoir is the upper respiratory tract of man. Various observers find from 
2-20°%, of persons carry haemolytic streptococci in the nose or throat (War Memo. No. 6, 
1941). Cross-infection in a community of nurses, patients and doctors is probably constant, 
but only in a small proportion is the infection accompanied by warning signs of sore throat, 
or “cold in the head”. The majority of carriers are infected without any sign; never- 
theless, they may be as prolific a source of Strep. pyogenes as a person with acute 
tonsillitis. ‘The streptococci in the upper respiratory tract are showered in liquid droplets, 
as finer droplets that rapidly dry into streptococcal dust (the droplet nuclei), and leave 
the upper respiratory tract on the hands and handkerchiefs of the carriers. Sometimes 
there is an intermediate self-infection of a cut finger or a badly manicured nail; the 
hand ceases to be an entrepreneur and goes into production as a manufacturer of strep- 
tococci. 
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The other main reservoir, and probably the most fruitful source of hospital infection, 
is the streptococcal wound. In attending a patient with such a wound, the disturbance 
of infected dressings, pillow-cases, sheets and nightgowns showers streptococcal dust into 
the air. This takes place both from material that is visibly soiled with pr saat and from 
apparently unsoiled stuff. Fine flakes of dry streptococcal exudate are carried by hands, 
clothing and instruments to other patients, or are handed from one. patient to another 
on books and newspapers. Ward utensils that are in common use may carry the cocci, 
For example, the ordinary wash-bowl is infected when the patient washes, though the 
wound itself is not washed at the time. Handling infected wounds, dressings and 
bandages is dangerous for the nurse or surgeon with abrasions or cuts of the hand or 
forearm; and indeed, it is probable that the hand is more often infected in this way than 
it is from the upper respiratory tract. 


Finally, droplet nuclei and infected dust particles may be deposited from the air directly 
on to the wounded tissues 
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WOUND 


FiG. 1.—Sources and vehicles of Strep. pyogenes, and their relation to the uninfected 
wound. U.R.T.=Upper respiratory tract. 


Precautions.—Prophylactic measures are conveniently divided into those indirectly con- 
cerned with dressing and treatment of the wound, and those which are incorporated in the 
technique of dressing the wound. The danger to wounds of infected droplets from nasal 
and throat carriers is minimized by the wearing of proper masks—a procedure which 
should help to lower the incidence of aneee respiratory tract cross-infection as well. The 
danger from infected hands is removed by the exclusion of their owners from the ward. 
Measures to keep down and remove dust, and proper covering of the wound meet the 
menace from the air. Common utensils, like wash-bowls, are disinfected after use by each 
patient, and there should be careful segregation of patients’ own towels, combs, face- 
flannels, bath-blankets and bedclothes. 


The dressing technique——The most effective prophylaxis, which is in force for the 
greater part of the patient’s day, is complete covering of the wound. The fully dressed 
wound is largely impervious to infected particles, however they are transported. The 
measures taken to prevent hospital infection thus centre on manipulations of the wound 
when the protective dressing is removed, 


With a large expenditure of time, a large supply of sterile instruments and towels, 
and a good deal of hand washing, one person can dress a moderately complicated wound 
with safety. But the safety is more certain, and the efficiency greatly increased, if dress- 
ings are done by teams in which each member has his own well-defined duties. For one 
thing, the wound is exposed for a shorter time when dressed by a team, and the risk 
of air-borne contamination thereby minimized. 


The team should consist of (a) a trolley assistant who supplies the sterile and clean 
materials to the dresser. All sterile material is handed by forceps, and the assistant 
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never touches the patient, or any soiled bandages or dressings removed from him, or his 
bed. (b) A dresser and a part- or whole-time assistant. Their chief concern, from the 
infection point of view, is to treat each bed as a separate unit; all possibly infected material 
is carefully disposed in special buckets; everything they have handled during the dressing 
is sterilized; and the two workers wash before going to the next dressing. The dresser 
may use a “no-touch” technique, with dry hands, or dress the wound in dry, sterile 
rubber gloves; but dressing with “ scrubbed up”, wet hands should be avoided. 


The efficacy of precautions.—Dr. Joyce Wright and I assisted Mr. McKissock in his 
attack on hospital infection in a neurosurgical unit. Our streptococcal watch established 
that the incidence of Strep. pyogenes in wounds, throats and air was similar throughout 
an eight months’ period of observation. For instance, there were 15 streptococcal wounds, 
either infected before admission, or hospital infected, in both periods; and at one time or 
another, about 10% of the patients and personnel in the wards were in each period carriers 
of Strep. pyogenes. Four months constituted a control period, and a second four months 
the period when improvements in nursing and dressing techniques were tried. 


In the first period, 3 air-raid casualties were admitted with infection already established; 
32 air-raid casualties were free from Strep. pyogenes, but 10 became infected during 
treatment. At the same time 2 of 46 “ clean” operation wounds became infected; making 
the total hospital infection rate 15-49. The revision of technique included institution 
of a quiet period before and during dressing; compulsory masking of dressing team; 
establishment of a dressing team of four, with carefully defined duties, a rigid separation 
of the “clean” nurse and her dressing trolley from the dresser and the “ dirty” purse, 
and insistence on a thoroughgoing “ no touch” technique; segregation of bed linen, &c., 
of infected cases; and the sterilization after use of communal baths and wash-bowls. 


In the second four-month period, 11 persons were admitted with already infected 
wounds; of 46 head wounds free from Strep. pyogenes on admission, only one became 
infected, and all of 49 “clean” operation wounds healed by first intention. Thus, in 
spite of the prevalence of Strep. pyogenes in the second period, the revision of dressing 
technique was followed by a reduction of the total hospital infection rate from 15-4% to 
(McKissock et al., 1941). 


The results are encouraging; but they were achieved by a blunderbuss attack on a 
very complex problem. Every practicable loophole was stopped, and it is impossible to do 
more than guess the relative value of the improvements that were made. We need 
many more bacteriological surveys of ward technique and its results, not only to test 
the efficacy of different prophylactic measures (and incidentally justify much current 
aseptic and antiseptic dogma) but also to establish unequivocally that hospital infection 
is a problem demanding solution, even in wards and hospitals where its effects are not 
obvious. 

REFERENCES 
MckKIssock, W., WRIGHT, J., and MILEs, A. A. (1941), Brit. AZ. J. (it), 375- 


Medical Research Council War Memorandum No. 6 (1941), ‘‘ The Prevention ot 
Hospital Infection of Wounds ”’. London. 


Professor J. Paterson Ross: The foundations upon which a proper method of dressing 
wounds in wards must be based may be stated briefly as follows: 


(1) Precautions against contamination by dust and droplets.—These are placed first not 
because they are the most important, but because they come first in the course of carry- 
ing out a dressing. 


Since it has been clearly proved that draughts and dust-raising activities in the ward 
increase the number of organisms in the air, bedmaking and sweeping must be completed 
at least one hour before dressings are done, and windows should be closed. Doors should 
also be closed and traffic through the ward reduced to a minimum while dressings are 
in progress. 
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Organisms in dust are constantly settling down out of the air, and sterile dishes con- 
taining instruments, gauze and swabs should all have lids. The buckets provided for 
soiled dressings should also have lids to prevent dust rising into the air from them. Wounds 
are to be exposed for only the minimum time required for the necessary examination of 
and attention to the wound; if there is ever any unavoidable delay in the course of the 
dressing the wound must be covered by a sterile towel. 


The dresser and all those in attendance at the dressing, for instance nurses or students 
assisting or watching the dresser, must wear masks which are known to be impervious 
to droplets—this means that they must have a sheet of paper or some other impervious 
material placed in between the layers of the mask itself. Masks must also be long enough 
to cover the nose and come well below the chin, and broad enough to prevent droplets 
escaping at the sides—6 by 8 in. is sufficient. 


(2) Precautions against contact infection.—The most important sources of infection are 
other wounds, and throats and noses; and the most important method of spread is by 
contact—either the dresser’s or the patient’s fingers, or else contaminated utensils or dress- 
ing materials conveying the infection to the wound. 


Dressings should be changed entirely with instruments, and fingers must never come in 
contact with either the wound, the dressing on it, or the skin around it. It is rarely 
necessary to palpate the skin near a wound, and when this has to be done, sterile gloves 
must be worn. Some big dressings are better done throughout with gloves—in fact, it is 
best to do the dressing in the operation theatre with full “ theatre technique”, which is 
essentially different from the “ward technique ” 


Case-to-case infection is avoided either by having a separate packet of sterile dressings 
and a fresh set of sterile instruments for every case; or else, if a number of dressings are 
to be done in succession, a clean nurse must pick out instruments and dressings from the 
stock on the trolley and hand them in her sterile forceps to the dresser who, although 
his own instruments are also sterile to begin with, is not allowed to handle directly any 
sterile material on the dressing trolley, as his instruments may have become infected ‘n the 
course of the dressing. 


To avoid infected trickles of water or lotion running off hands or instruments. into the 
wound it is essential that both hands and instruments should be kept dry. 


(3) Methods of sterilization—It is most important to review carefully the methods 
adopted for sterilizing instruments and all materials used in doing dressings. Instruments, 
even cutting instruments, should be boiled. Spirit is an unsatisfactory disinfectant. When 
bowls and irrigating cans are being boiled they should be completely immersed in the 
water; so often one sees them only half-covered. “Sterile water” kept in wards for 
rinsing instruments and other materials which have been kept in an ea solution 
is often far from sterile. The antiseptic solutions themselves must be checked to make 
sure that they are strong enough and that the instruments remain in the solution long 
enough to ensure safety. The disinfection of baths, and the disposal of their infected 
‘contents so as to avoid further spread of infection, require constant attention. 


Discussion of practical details——-We are sometimes asked whether these new and 
elaborate methods are really necessary and effective. In the first place, they are neither 
new nor elaborate. Before the war there had been a great decline in the standard of 
aseptic technique, and what is now advocated is really more a revival of a proper interest 
in asepsis than anything new; furthermore, there is nothing elaborate in shutting win- 
dows, wearing masks, and boiling instruments. Certain ideal methods such as the 
oiling of floors and blankets are admittedly more elaborate, but although they are 
highly desirable they are not essential. 


The necessity for an improvement in our methods is shown by bacteriological demon- 
stration that cross-infection is occurring very frequently under present-day conditions. 
Good evidence of the efficacy of such an improved technique in dressing head wounds has 
come from Mr. McKissock and Professor Miles, and we should try to obtain similar 
evidence from other departments. When doing this it is important to distinguish between 
the failure of a wound to heal by first intention which may be due to faulty 
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operative technique, haematoma formation, stitch abscesses and the like, and failure due 
to cross-infection. I think I may say, though I regret without being able to give statistics, 
that within the past year there has been an improvement since adopting a stricter régime 
in my own wards; certainly infections like that with B. pyocyaneus which used to spread 
widely in a ward now occur but rarely and in isolated cases. 


I would add, however, that even without the support of statistical evidence we should 
be prepared to adopt these improvements in our ward technique. Surely nobody can deny 
that the suggestions are sound and practical, and since there is no difficulty in carrying 
them into ettect I can see no objection to doing so. 


The necessity for scrupulous attention to detail is not so apparent with clean sutured 
operation wounds as it is with traumatic wounds. Even though it may be difficult to 
infect a post-operative wound, however carelessly it is dressed, this is no excuse for failing 
to employ what is considered to be a good technique. It is unreasonable to use a good 
method in one case and a bad one in another—and disasters are not unknown even with 
the “ safest” wounds. 


The same considerations apply to dressing wounds at first-aid posts and in the out- 
patient departments of hospitals—really a much bigger problem and much harder to deal 
with than ward-dressings—and also to dressing wounds which are already grossly con- 
taminated. It may be suggested that if a wound is to be cleansed by surgical excision 
there is no need to worry about asepsis when inspecting it beforehand; yet there is no 
reason to add to the work the surgeon has to do, and there is no guarantee that he will 
in fact rid the wound of all its organisms by excising it. No wound is so grossly con- 
taminated that it cannot be made worse by additional infection, which may be the last 
straw in breaking the patient’s resistance. There is a serious risk of droplet or contact 
infection of a wound if it is carelessly “ glanced at” during a ward round, or if the 
dressing is removed without proper precautions, for example before an X-ray examination; 
the very fact that these manipulations are counted as trivial and not as “proper dressings” 
makes them all the more dangerous. To achieve success in surgery conscientious attention 
to detail is essential. Ideals may not be for capture, but we must not grow weary in 
their pursuit. 


It may be argued that these suggestions are all very well in a modern hospital ward 
with plenty of staff and equipment, but are not generally applicable to conditions all 
over the country. In point of fact, if suitable adjustments are made in detail to meet local 
requirements, the essentials of these improved methods of dressing wounds can be put 
into practice in any hospital, however old-fashioned, in a private house, or in a cottage. 
Large dressings may have to be done in an operation theatre, using full theatre technique; 
but the usual ward dressings are done by methods which resemble more closely those 
of the bacteriologist handling cultures with sterile instruments in “ dirty ” surroundings 
and yet avoiding contamination. We look forward to the time when dressings will no 
longer be done in the ward but in a special room off it especially equipped for the purpose. 


The number of assistants employed in doing a dressing will depend on the surgeon, 
the number of dressings to be done, the number of assistants available, and the team work. 
When several dressings are to be done they can be got through more efficiently by three 
persons working together. There should be an adequate supply of the simplest dressing 
instruments, but this need not mean a large number, as instruments can be re-sterilized 
in a few minutes. The traditional boiling for twenty minutes is unnecessary and tends 
to spoil the instruments; clean instruments may be sterilized by boiling for two minutes. 


There has been a tendency in the past to dress wounds too often, and this has led some 
surgeons to see in the “ closed plaster technique ” the solution of all our problems of cross- 
infection. But organisms can get in and out of plaster—no efficient method of sealing 
them has yet been discovered; furthermore, this method carries with it an enormous 
risk of disseminating infection, as well as adding infection to the wound, when the 
plaster is changed, unless specially well-thought-out precautions are rigorously enforced. 


Surgeons are greatly indebted to the bacteriologists who have demonstrated the sources 
and channels of hospital infection and have indicated how they may be blocked. The sug- 
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gestion has been made that in order to maintain a good standard of aseptic technique a 
special asepsis officer should be appointed to supervise all matters relating to asepsis, anti- 
sepsis, disinfection and the general bacteriological control of the hospital as a whole. In 
a large hospital this may be necessary, yet it is not the ideal solution. A surgeon in charge 
of a Unit should be responsible for the good conduct of all the procedures undertaken by 
it, whether in the operation theatre, wards or out-patient department. He must set an 
example, for no amount of effort on the part of his colleagues or assistants will compen- 
sate for his own carelessness, and in dealing with matters of asepsis and disinfection he 
can always obtain the advice and valuable collaboration of the hospital bacteriologist. 
Such collaboration has been neglected in the past and would not be encouraged by the 
creation of this new officer. Medical men and nurses should be educated to acquire an 
aseptic conscience—a better thing, to my mind, than their being shadowed by an aseptic 
policeman. 


Dr. M. van den Ende: During the last two years a great deal of interest has been shown 
in methods designed to reduce the incidence of cross-infection in hospital wards. Because 
of the war, attention is being directed mainly to hospital infection of wounds. It is 
now becoming apparent that important differences in the mode of transmission probably 
exist in different wards. Thus, in scarlet fever and ear, nose and throat wards large 
numbers of streptococci are consistently found on the bedclothes of patients, on the 
floors and in consequence in the air during bedmaking and sweeping. The numbers of 
streptococci recovered from the air of wards occupied by patients with war wounds, on 
the other hand, has been much less striking. It would also appear that the risk of infection 
of the respiratory tract by air-borne streptococci must be far greater than the risk of 
wound infection from this source. The respiratory tract retains practically all (90° or 
more) of the floating particulate matter, including bacteria, from 10 cu. ft. of air 
during each hour, and only a fraction of the total number present would settle on to a 
flat surface during the same period (approximately one-thirteenth). 


During our own work in general surgical wards, plates were exposed in the wards 
throughout the day and we were struck by the relative infrequency with which 
B-hzemolytic streptococci were recovered from the air, in spite of the fact that some of 
the wounds in the ward were infected (van den Ende and Spooner, 1941). McKissock, 
Wright and Miles found that in a surgical ward only 8 streptococci would settle in an 
hour on to an area of | sq. ft. These results are not strictly comparable with those 
obtained with a slit sampler in ear, nose and throat wards, but they do suggest that the 
exposure of wounds to ward air may not constitute the greatest risk of infection. It must 
be remembered that the number of streptococci which constitute an infective dose for 
open wounds is not known. If this number should prove to be small, dust as a factor 
in the transmission of infection may not be so unimportant. The most important single 
factor in the transmission of infection to wounds appears to be contact. It has been 
shown that the incidence of hospital infection of wounds can be reduced from 15-4% to 
1:1% by a carefully controlled dressing technique (McKissock et al., 1941). But although 
the common mode of infection may be by contact, measures to prevent air-borne spread of 
streptococci cannot be neglected, especially for extensive open wounds and large burns. 
Thus throat carriers of 8-hemolytic streptococci are an abundant source of the infective 
agent. They are distributed from the respiratory tract in droplets which may infect either 
directly or after having settled and dried on the bedclothes and been redistributed in 
the dust. The recommendations in the M.R.C. memorandum on the prevention of 
“hospital infection” of wounds (1941) include advice on the wearing of masks, the 
minimum disturbance of dust and adequate protection of instrument dishes by well- 
fitting lids. 


Because in scarlet fever and ear, nose and throat wards the numbers of air-borne and 
particularly dust-borne organisms are considerable, these wards offer the best opportunities 
for studies on the spread of streptococci in the air. Most of our work has been done in 
ear, nose and throat wards into which the patients were admitted mainly for tonsillectomy 
or submucous resection of the nasal septum (Thomas and van den Ende, 1941; van den 
Ende and Thomas, 1941). The upper respiratory tracts were therefore probably especially 
susceptible to infection. So far our experiments have not been of long duration and 
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were not directed to discovering whether reduction in the numbers of air-borne streptococci 
influenced the incidence of hospital infections, but simply to determining’ the efficacy 
of experimental methods of dust-laying. : 


As regards the reduction’of the numbers of bacteria in ward air, all that can be done 
at present is to give an outline of those methods which have proved satisfactory in 
laboratory and small-scale ward trials. The determination of their efficacy has depended 
entirely on counts of B-hemolytic streptococci or of total organisms recovered from the 
air. The estimation of the numbers of air-borne organisms has been simplified by the 
use of the slit sampler designed by Bourdillon, Lidwell and Thomas (1941). The sampler 
collects, with an efficiency of 90% or more, the bacteria from any required volume of 
air (usually 2-10 cu. ft.) on to solid nutrient media in Petri dishes. For the collection of 
B-hemolytic streptococci, the use of 1:500,000 gentian violet blood agar (Garrod, 1933) 
is especially useful, as it inhibits the growth of the majority of air-borne saprophytes 
without significantly reducing the number of hemolytic streptococci. 


Methods of reducing the number of air-borne organisms.—Masks: Hare (1940, 1941) 
has shown that f-hzemolytic streptococci are disseminated by throat carriers in large 
droplets which settle rapidly and therefore have a short infective range. These large 
droplets are probably of very great importance in the spread of infection. Not only do 
they carry large infective doses, but droplets may settle on the bedclothes near the 
patients’ heads, where they dry and from where they may be redistributed into the air 
when the bed is made. Bourdillon and Lidwell (1941) have shown experimentally that 
during a single sneeze many thousands of bacteria-laden particles are distributed into the 
air. The vast majority of these are contained in the larger particles which settle to the 
floor in a few minutes. The simplest and most effective method of preventing the dissemi- 
nation of large droplets is masking of the potentially infective persons. Masks of imper- 
vious material such as cellulose acetate have been found very suitable. A variety of 
patterns of mask have been studied. Masks of simple design can be made to suit most 
purposes. The majority of droplets are collected by a simple mask consisting of a single 
sheet of cellulose acetate mounted on a wire frame, while a mask of the “ box” type will 
prevent the downward distribution of droplets as well, and could be worn by dressers. 
It is not suggested that these are the only masks which are satisfactory. Many find 
gauze masks containing a cellophane sheet more comfortable. They can be as effective 
in preventing the dissemination of infective droplets, providing that they are impervious. 
Masks consisting simply of one or two layers of gauze are notoriously inefficient. 


DUST-LAYING 


It has been known for a considerable time that the greatest bacterial contamination 
of ward air occurs during times of greatest activity in the ward, and especially during 
bedmaking and sweeping, when most dust is disturbed. That the degree of infection 
of ward dust may be considerable has been shown by an analysis of the dust in an ear, 
nose and throat ward in which some of the experiments to be mentioned in this discussion 
were performed. One morning’s floor sweepings from the ward and its adnexa contained 
102 million streptococci (see Thomas, 194la). Single blankets from patients with strep- 
tococcal tonsillitis in this ward were found to contain 4-1 million of these organisms. 
As many as 1,000 streptococci have been recovered from 10 cu. ft. of air in a cubicle after 
the bed had been made. Crosbie and Wright (1941) have shown that C. diphtheria also 
can persist in large numbers in floor dust. 


Treatment of floors——The treatment of wooden and linoleum floors with spindle oil 
(approximately | gallon per 1,000 sq. ft.) effectively reduces the amount of dust. 
which can be raised on sweeping (van den Ende, Lush and Edward, 1940; Thomas, 
1941b). The method of application of the oil is simple and requires only a flat dish and 
a household mop. If properly applied and the excess removed after six to twelve hours 
there need be no excessive slipperiness. The appearance of treated floors though dull is 
not unpleasant. One drawback is the fact that the oil is not bactericidal and, moreover, 
inhibits the bactericidal action of the majority of simple antiseptics. Efforts are at present 
being made to prepare suitable mixtures of antiseptics in spindle oil. 


Treatment of bedclothes.—It has already been shown that the treatment of bedclothes 
with medicinal liquid paraffin will reduce by 90° or more the numbers of bacteria 
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distributed into the air during bedmaking. The method involved the soaking of bed- 
clothes in a 30% solution of liquid paraffin in white spirit, the removal of excess of the 
solution by centrifugation and evaporation of last traces of white spirit. The method was 
costly, involved the use of special equipment and there was some degree of fire risk 
attached to it. The effectiveness of the oil in laying the dust was nevertheless striking. 
To overcome the present difficulties of supply of medicinal liquid paraffin, and the 
inconveniences of the method a search was made for other dust-laying oils which needed 
no extra equipment for their application. A mineral oil, slightly less highly refined but 
otherwise the same as liq. paraffin lev. B.P. namely “technical white oil” has been 
found very effective (van den Ende and Thomas, 1941). It has also been possible by 
using suitable emulsifying agents to prepare watery emulsions of the oil which are fine 
enough and stable enough to withstand centrifugation in a hydro-extractor. 


COMPOSITION OF A SATISFACTORY EMULSIFIABLE OIL (OIL No. 12), Lancet, 1941 (ii), 757. 
Parts by weight 


Sulphonated castor oil (50% neutral finish) 225 
Ester salts powder (60% active material)... 70 


These oils when applied from 20% aqueous emulsions have given results in laboratory 
and ward trials, as striking as those obtained with liquid paraffin. Most of the emulsi- 
fiable oils which we have used have the additional advantage of being bactericidal against 
bacteria deposited on them in the form of a coarse spray.of broth culture. They may 
therefore prove particularly effective against streptococci in large droplets from the 
respiratory tract. This bactericidal action probably accounts for the fact that in two 
cubicles in which the oils were tested, not a single streptococcus was recovered from the 
air during bedmaking in spite of the fact that both occupants were suffering from acute 
streptococcal infections (one of these was a tonsillitis, the other a facial erysipelas). In 
earlier experiments with liquid paraffin applied from organic solution, streptococci, 
although greatly reduced in numbers, were never completely absent from the air. 


If these oils were to be tried in large-scale hospital experiments, the ordinary laundry 
equipment would probably be found adequate. The oil could be added to the water of 
the last rinse in the washing machines, and would not therefore necessitate any serious 
modification of the usual routine. 


The methods of dust-laying which have been described are the results of laboratory 
experiments and small hospital trials: Reliance has been placed on counts of the bacteria 
in the air, and the effect on the incidence of hospital infections has not been studied. 
The stimulus to the research has been the demonstration by many previous workers as 
well as ourselves that the bacteria in the air of hospital wards are mainly dust-borne, 
and that these dust-borne organisms are resistant to physical and chemical methods of 
air “ sterilization’. The number of instances in which hospital infection could directly be 
attributed to dust is small. Cruickshank (1938) reports the infection of burns from dust, 
White (1936) an instance of acute tonsillitis following the sweeping of a dusty floor. 
It seems probable, however, that many instances of dust-borne infection have not been 
recognized because of the many modes of transmission of infection which have existed 
at the same time. The dust-laying methods which have been outlined may help to 
simplify the tracing out of sources of infection. Should dust prove to be of importance, 
the methods which have been outlined are practicable and simple enough to be adopted 
as a routine measure in wards. Dust-laying is not advised for immediate and general 
adoption. In fact general surgeons will probably find it much less important than 
attention to the details of a carefully planned dressing technique. It may on the other 
hand be found necessary in ear, nose and throat and certain medical wards. Before 
these questions can be decided controlled field trials will have to be done. It is not 
sufficient to study the incidence of cross-infection in two wards, one of which has floor 
and bedclothes treated with dust-laying oils whereas other modes of infection, such as by 
contact or large droplets, are uncontrolled in both. Instead, it is important to realize 
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that the planning of such trials must be careful, in full cognizance of other modes of 
transmission of infectfon which, if uncontrolled, may mask any beneficial effect of 
dust-laying. 
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Colonel L. Colebrook described a series of cross-infections which occurred in one of the 
wards of Sir Harold Gillies’ Plastic-Surgery Unit. These infections were disclosed by the 
work of Major A. E. Francis, R.A.M.C., in conjunction with the late Dr. Fred Griffith, 
Dr. Dora Colebrook and Dr. S. D. Elliott. 


Early in January 1941 a Flying Officer was admitted with very severe burns. He had 
been treated in another hospital with sulphapyridine by mouth, and a Type 12 strep- 
tococcus was isolated just before his admission to the Unit, which proved to be 
almost completely resistant to the sulphonamide group of drugs. As such resistant 
streptococci are not common, and their resistance can be readily detected by simple in 
vitro tests, it was possible to recognize, or at least suspect, the arrival of this strain in 
other patients’ wounds. These suspicions were always confirmed by subsequent sero- 
logical typing of the strains. 


Colonel Colebrook then went on to describe briefly the clinical misadventures which 
had befallen 12 other patients in the course of eight months, as a result of acquiring this 
sulphonamide-resistant strain of streptococcus in their wounds. [As Major Francis will 
be publishing this story separately, only a brief summary is given here.] Eleven cases were 
burns, in various stages of repair, and one an extensive granulating wound resulting from 
a road accident. 


In two instances, although the lesions were almost completely healed, the arrival of 
this streptococcus was followed by fever and tissue breakdown. A similar, but more 
severe infection, occurred spontaneously in the clinically healthy granulating wound of a 
third case. 


In five other patients a sharp febrile attack and acute suppuration (uncontrolled by 
oral plus local sulphanilamide) followed a plastic repair operation carried out when 
this streptococcus was present in the wounds. The object of the operations was not 
achieved. 


During the period of its activity, a number of patients had been admitted to the ward 
with other types of hemolytic streptococcal infection (sulphonamide-sensitive) but frequent 
cultures had failed to detect any spread of these strains to other patients. He did not 
know how the Type 12 strain had been conveyed from patient to patient. That had 
occurred in spite of all measures taken to prevent it—oiling of floors, wearing of masks 
and gloves, segregation of infected cases and a continued effort to improve the technique 
of ward dressings. (The control of dust from blankets was not attempted.) 


As a result of the experience with this strain it had become a matter of routine to test 
the sulphonamide-sensitiveness of all hamolytic streptococci isolated from open wounds 
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in the plastic unit, and if a resistant strain turned up the surgeons were very reluctant 
to operate. 


Colonel Colebrook could not agree with the suggestion made by Professor Paterson 
Ross that a whole-time officer as Supervisor for the Control of Infection (M.R.C. War 
Memo. No. 6) was not required in hospitals. There was need for a general policy in the 
hospitals, and for the appointment of an officer with authority to superintend theatre 
procedure and ward technique, &c. 


In conclusion, Colonel Colebrook advocated simple demonstrations and practical work 
for the sisters and nurses in the laboratory—planting of infected swabs before and after 
two minutes boiling, shaking of blankets over blood-agar plates, &c., &c., so that their 
interest should be stimulated and they should get a real working knowledge of the 
problems presented by cross-infection. 


Proceedings of the Royal Society of Medicine 


Section of Radiology 


President—M. H. Jupr, D.M.R.E. 


[October 17, 1941] 


DISCUSSION ON THE FUNCTION OF THE RADIOLOGIST IN THE 
DIAGNOSIS AND TREATMENT OF CHEST INJURIES 


Dr. L. G. Blair (Thoracic Surgical Unit, Harefield): In the Harefield Thoracic Surgical 
Unit the radiologist is invited to join the weekly round made by the whole group of 
physicians and surgeons, and to enter into the subsequent free discussion of all cases. By this 
team-work full value is obtained from the X-ray evidence available in any particular 
case. In the absence of such a combined consultation I personally do not report on 
a case unless | have a complete history and some indication of the clinical condition of 
the patient. I shall describe the technique in general and give a short account of the 
localization of foreign bodies, and of some conditions where the diagnosis is almost 
entirely radiological. 

Preliminary films.—Radiology is important in the diagnosis and control of treatment 
of injuries of the chest. It is essential to get adequate films, postero-anterior or antero- 
posterior and lateral, at the earliest possible moment. These films enable the clinician 
to form an early and accurate assessment of the case. Failure to provide good films and 
consequent misinterpretation have led to delay in instituting correct treatment, and there- 
after the almost inevitable train of disasters. We are so convinced of this that now as a 
routine at Harefield, whenever possible cases on admission are taken to the ward via the 
X-ray department. These cases should be examined without removing them from the 
stretcher. It is far less strain on a patient to have good films taken with a high-powered 
plant in this way than to have indifferent films taken with a portable apparatus, with 
consequent long exposure, in the ward. 

From these preliminary films a fairly accurate knowledge of the conditions in the chest 
can be obtained, the presence of foreign bodies noted, and some estimate of their situation 
made. The whole of the chest should be included in the films, otherwise foreign bodies 
may be missed owing to the films having been badly centred or centred on the more 
obviously injured side of the chest. 

Localization of foreign bodies.—1 have not had te make a single depth measurement for a 
foreign body in the chest during the past two years, and I am certain that such measure- 
ments are unnecessary and useless. It is the anatomical localization which is important 
and which can be made with certainty by a rapid screening examination. If, on respira- 
tion, the foreign. body moves with the lung markings near it; it is in the lung; if it does 
not so move, it is outside. If it moves with the ribs it is outside the lung and in close 
contact with the ribs. If it does not move with either it is very superficial unless it is 
in the region of the shoulder girdle. ; 

Foreign body in the lung.—Having decided that the foreign body is in the lung 
further localization is required. From the preliminary films and a knowledge of the 
position of the various septa it should be possible to say in which lobe of the lung the 
foreign body lies. If there is a free pleura further localization is waste of time as the. 
foreign body drops with the lung as soon as the pleura is opened, and then, I am told, 
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can be easily felt. If, however, the pleura is adherent more help can be given to the 
surgeon. At Harefield in such cases we mark the skin overlying the foreign body, using 
a very small diaphragm, in the antero-posterior and lateral planes. These markings 
give the rough position and depth of the foreign body. A further mark is then made 
on the skin to show the nearest position on the surface to the foreign body. At the same 
time a count of the ribs is made and the rib at the site of the nearest point is noted. 
This counting of the ribs is important as there are two possible fallacies. First of all the 
skin marking in relation to the rib and foreign body will vary with the position of the 
arm. Movement of the arm may result in the shifting of the skin marking by as much 
as two interspaces. It is therefore necessary to place the arm in the position it will be in 
at the time of operation. The ward staff should be instructed not to remove these marks 
before operation. oe 

Foreign bodies in the mediastinum, including the heart.—Again, the localization of 
mediastinal foreign bodies should be anatomical and depth measurements are of little 
use. From antero-posterior and lateral films in the majority of cases a fairly accurate 
anatomical localization can be made. A screening examination will also help, particu- 
larly as to the type of movement, if any, that the foreign body shows. There should be 
no difficulty in distinguishing between the transmitted pulsation of a foreign body close 
to the heart and great vessels from the dancing movements of a foreign body which is 
in the chambers of the heart (fig. 1). 

Use of tomography in chest injuries—During the course of two years I have not been 
requested to do a single tomogram for a parenchymatous chest lesion. Ihave attempted 
tomography for fractures of the sternum with slight success in the lateral plane, and 
I think none at all in the antero-posterior. I have, however, found it of value in the 
assessment of damage in fractures involving the dorsal spine. When the superadded 
shadows of the lungs and ribs are removed a surprisingly clear picture can be obtained 
of the dorsal vertebrz (fig. 2). 

Some types of injury where the diagnosis depends almost entirely on radiology.—The 
appearances of a tension pneumothorax with an almost completely translucent hemithorax, 
a depressed diaphragm on the same side, and a marked mediastinal displacement away 
from the pneumothorax are well known (fig. 3). But there are several conditions which, 
from both the radiological and clinical points of view, may closely simulate the tension 
pneumothorax. Some of these conditions may be traumatic, others not. It is possible to get a 
giant cyst of the lung giving an exactly similar radiological picture. It is only when 
the radiological evidence is correlated with the physical condition of the patient that 
it is possible to get some idea of the probable diagnosis. There will be no history of an 
artificial pneumothorax, no very dramatic onset, and the patient will not show the distress 
that would have been present with a tension pneumothorax. An illustration of such a 
case is shown by kind permission of Mr. Tudor Edwards who removed a giant cyst 
of the right upper lobe, the compressed middle and lower lobes subsequently re-expanding 
(fig. 4). 

There is another condition which both radiologically and clinically may be confused 
with a tension pneumothorax. It is traumatic in origin and follows gross com- 
pression of the thorax or abdomen with consequent diaphragmatic rupture and 
hernia of the stomach into the thoracic cavity. If, however, the upper limit of the air- 
containing space is examined carefully it will be seen to be curved with the convexity 
of the curve upwards. This appearance should always suggest the possibility of diaphragm- 
atic hernia, as a spontaneous pneumothorax would not give this shadow unless there 
had been a previous lesion at the apex causing an adherent pleura, and then the upper 
limit of the pneumothorax would be much straighter and would not show this curved 
line with the convexity upwards (fig. 5). 

A further condition which may be mistaken for localized pneumothorax is the appear- 
ance given by emphysematous bullz, but if the films are carefully examined in these cases 
it is possible to see very fine strands crossing the apparent pneumothorax cavity, strands 
which are too fine for the adhesions of a pneumothorax. It is important to recognize this 
as diagnostic needling is not free from danger (fig. 6). 

It is important to follow up these cases of tension pneumothorax and to watch the 
re-expansion of the lung, as there is always the possibility of some injury to the bronchial 
tree having occurred at the time of accident which may lead to stenosis of a bronchus. 
The lobe or portion of the lobe involved will not then re-expand completely and in 
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the case of a lower lobe, which is illustrated (fig. 7), will appear as a triangular shadow 
at the base. Screening examination at this time will show a “ mediastinal wandering ” into 
the side of the pneumothorax and by bronchoscopy or bronchography it should be possible 
to demonstrate the narrowing of the bronchus. In the case illustrated here the lobe 
was eventually removed by Mr. Holmes Sellors. 

Much has been written about the effects of blast on the lung. The typical picture as 
described by Zuckerman (1941) is now almost too well known to need description, with 
its peripheral distribution and shadows rather resembling pleural thickening (fig. 8). It is, 
however, interesting to note the comparative rapidity of resolution shown in these cases, 
where in about three days considerable clearing of the lung fields has occurred and 
frequently in ten days they have returned to normal, and to compare this speed of resolution 
with another type of shadow found in the chest following injury. This second ‘type of 
shadow is much more frequently localized to one lung and complete resolution may take 
as long as six or eight weeks. It has, moreover, been seen in cases where there was no 
possibility of blast injury and these appearances, we think, are due to gross localized 
hematoma of the lung (fig. 9). 

There is another type of shadow which may be found in the chest following trauma. 
This is a somewhat rounded opacity with well-cut, clearly defined margins. We have so 
far seen only one example of this and we were at a loss to account for it. Mr. Holmes 
Sellors explored the chest and found that the opacity was due to organizing blood-clot 
in a cavity in the lung, the walls of which were ragged and did not resemble the walls 
of a pre-existing cyst. We consider, therefore, that it is an unusual type of hematoma 
(fig. 10). The mention of a pre-existing cyst leads to a word of warning. Because a 
case is admitted as an air-raid casualty one should not necessarily interpret all the shadows 
present as being due to the accident. In one case that was admitted to our Chest Unit 
as an air-raid casualty with a history of injury to the right lower ribs and hemoptysis, a 
rounded shadow was seen in the right lower zone which persisted unchanged for some 
time. Further investigation proved this to be a primary bronchial carcinoma. 
There is little to say from the purely radiological standpoint about hzmothorax, as in 
appearance it resembles an ordinary effusion with the exception of the occasional and 
somewhat bizarre appearances that may result from clot formation. 

Though we are primarily radiologists yet are we doctors also, and if as the result 
of our radiological investigations we are able to make suggestions for treatment to our 
clinical colleagues, then I think we should do so. 

It has long been known, although little attention has been ane to it, that intrapleural 
pressures vary with the position of the individual. It may be accepted that the intra- 
pleural pressures are lowest when the patient is lying on the opposite side to the one 
being investigated; that the pressure becomes more positive when the patient is erect; 
that there is a further rise with the patient lying flat on the back, and a very definite 
increase of pressure when the individual is lying on the side in which the pleural readings 
are being taken. Livingstone (1928) says: “ With changes in posture of the body the 
diaphragm alters in level making a difference in the volume of the chest... . In the 
erect position the diaphragm is low and the intrathoracic volume is large; in the supine 
position it is high and the volume is diminished.” A. E. Barclay (“ The Digestive Tract ” 
1936), stated that: “ When a healthy subject lies-on one side or the other .. . it (the 
diaphragm) swings about a central — so that the lower side goes up in the chest and 
the upper side becomes correspondingly lower.” 

Some years ago, by taking films in the various positions, I was able to show that the 
variation in pressure was due not only to the alteration in position of the diaphragm but to 
mediastinal displacement, the mediastinum falling into the dependant side. A _ possible 
practical application of this is seen when it is realized that the escape of air or blood 
into the pleural cavity is only controlled in the vast majority of cases when the pressure 
in the pleural cavity has risen sufficiently high as to x a the opening into the pleura 
or to compress the vessel which is bleeding. With a view to using posture to control 
this pressure, with the co-operation of my colleagues, I have taken some further films 
in the various positions while they have read the intrapleural pressures. I will only 
quote one case, but the results have been consistent throughout. The pressures in this 
particular case, which were read in the left chest, were as follows: Lying on the right 
side — 12 to — 4; erect — 14 to — 2; lying on the back — 13 to 0; lying on the left 
side —10 to +3. The films were taken in expiration. The expiratory pressure has been 
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chosen as this is the one that is least affected by variations in the depth of respiration, 
Tracings have been made from these films and superimposed. In the first one the con- 
tinuous line represents the state of affairs in a patient lying on the right side, the broken 
line the condition inside the chest when the patient lies on the left side (fig. 11). In 
the second illustration the continuous line is a tracing of the supine film and the broken 
line the tracing of a film taken with the patient lying on the left side (fig. 12). It will be 
readily seen that though there is an alteration in the expiratory pressure from —4 to +3 
with a turn from right to left side, and of 0 to +3 by simply turning from the supine to 
the left side, yet there is no extra burden thrown on the other lung by a displaced medias- 
tinum. In fact, the mediastinum is displaced into the injured side. It was found 
necessary to remove 400 c.c. of air to reduce the pressure from +3 to atmospheric; in 
other words by turning the patient from the supine position into the left lateral recumbent 
position there had been a saving of 400 c.c. of air and the balance of mediastinal displace- 
ment is still considerably in the patient’s favour. Now this is an absolutely constant 
finding, and should, in my opinion, mean that if, as a first-aid measure, every case showing 
injury to the chest is turned on to the affected side the loss of air or blood will be con- 
siderably smaller. 

Three possible arguments may be raised against this theory. The first is that the 
dependant lung may show congestion. There is no proof of this and I think the change. 
in appearance is due to the increased compression of the lung. Moreover, Hilton (1925) 
showed that after the induction of a pneumothorax there was a reduced flow of blood 
through the collapsed lung. Another point that may be raised is based on the work 
of Bjorkman (1934) in his studies on broncho-spirometry. He claims that in the 
lateral position the function of the upper lung is diminished. I feel from the radiological 
studies we have made that there is some other explanation of his findings, and think 
that possibly in his series the patients, when lying on the side, had the dorsal spine 
curved with the convexity downwards thus narrowing the rib > ee on the upper 
side. This would, of course, lead to diminished respiratory exchange in this lung. 
If, however, the patient is straight in the lateral position or is lying over a cushion placed 
under the bad side then this state of affairs does not arise. The last objection that 
might be raised is that when the patient is lying on the injured side it might be more 
difficult for him to expectorate from the lung with a consequent tendency to massive 
collapse. I doubt if this would occur, and as the use of this posture is only suggested 
as a first-aid measure the possibility need not be seriously considered. By this simple 
measure it may be possible to prevent the more immediate effects of marked exsanguina- 
tion and the more distressing symptoms of pressure pneumothorax. The surgeons’ work 
should also be easier, in that the resultant cavity with which they have to deal will be 
smaller, possibly half the size of the one that would have been left had the patient been 
kept in the more accepted position following injury. 
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Mr. T. Holmes Sellors: The main thing that has struck me in connexion with the early 
stages of casualty work is the average inadequacy of the original films. Portable X-rays 
are obviously better than nothing, though I frankly admit that many of the films pro- 
duced, particularly the lateral views, are quite beyond my interpretation. In most 
hospitals radiography is not considered until the patient is in bed and fully settled 
in the ward. Now if it were possible for the patient to be X-rayed on the full set on his 
way from the receiving room to the ward the results would be of incomparably greater 
value. It should be practicable for this to be done without moving the patient from the 
stretcher and without undue manipulation and distress. A severely injured individual 
who has survived transport to hospital is not likely to suffer much additional harm 
from an expeditious visit to the X-ray department on his way to bed. In support of 
our contention I would mention that with post-operative cases we find that the majority 
of them can be wheeled in their beds to the X-ray room for the taking of necessary films: 
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the worry to the patient is no greater than if the portable plant is used and the results 
are infinitely more satisfactory to ourselves. However circumstances must guide pro- 
cedure in this respect (figs. 13 and 14). 

The necessity for full and complete radiological investigation is of course obvious; 
without this, serious injuries may be overlooked in the absence of adequate physical 
signs or in the confusion that inevitably results from multiplicity of lesions. What may 
ultimately turn out to be the major injury may not be recognized at the initial clinical 
examination or may be relegated to a minor position of importance. For example in 
the cases of obvious chest injuries a penetrating foreign body may end its course some 
distance from the thorax. I recall a case in which a bullet entered the upper chest 
and ultimately lodged in the thigh, but the mention of this is only to draw attention 
to the necessity of ensuring that complete radiological investigation be made. With 
multiple injuries and when individuals are close to the site of an explosion the chest 
comes in for its fair share of the bodily damage. An intrathoracic lesion may escape 
notice in the early stages if the clinical signs and symptoms are slight—as in a case of 
“blast” which can occur with practically no symptoms. 

There are some circumstances in which radiology can give little or no help. The 
lateral view of the upper thorax is never particularly clear on account of the thickness 
of the shoulder girdles, and when there are injuries to the shoulder or clavicle the arm 
cannot always be moved out of the way; consequently the advantages of even an average 
film are discounted. A case in point was that of a man who was shot by a revolver 
bullet. On the antero-posterior film the bullet was absolutely central and from its sus- 
pected course its presence in the posterior mediastinum was suggested. The injury, 
however, had involved the clavicle and the necessary lateral film for accurate localization 
could not be taken. At operation it was found that the missile had passed through the 
upper chest drilling the upper lobe of the lung and had become lodged in the spinal 
muscles. The necessity for lateral as well as antero-posterior films of the chest is essential 
whenever accurate localization is required. 

The metallic nature of bullets and bomb fragments makes their recognition a com- 
aratively easy matter, but there are numerous other substances, such as glass, wood, 
Prick and cloth material, which are not easily identified when deeply embedded in the 
chest. Some of these have been recognized, but I fear that there are many that have 
escaped notice by virtue of their relatively radio-translucent nature. 


Radiology by itself can identify fluid collections within the pleural cavity, but it 
remains for the clinical history and the aspirating needle to determine whether such 
fluid is simple effusion, blood or pus. Similar diagnostic difficulties occur with pulmonary 
shadows which may be produced by hemorrhages, consolidation and patchy collapse, 
and other aspects of the case must be studied to arrive at a more accurate answer. 


Foreign bodies.—In considering foreign bodies in the chest Dr. Blair has indicated the 
method of determining their relationship to the chest wall and from the surgical aspect 
a more detailed consideration of intrapulmonary missiles can be made. A good deal 
can be learned from correctly distanced and centred films in two planes. The method 
of finding the lateral plane of the foreign body and then transferring this line to the 
antero-posterior film and making a careful rib count serves well, but from one’s exper- 
ience in the drainage of lung abscesses for example one knows how easy it is to be an 
inch or so out. If the foreign body is not unduly large we find, therefore, that it is 
advisable to localize it under the screen with the patient’s arm held in the position 
that it will be in at actual operation. The dark minutes occupied in screening are amply 
repaid at the full light of operation. 


It is difficult to decide what missiles can safely be left alone and what are best removed. 
It would appear that life is not compatible with an embedded fragment in the chest 
much over one and a half to two cubic inches—at any rate we have not seen them in 
survivors. Foreign bodies may be removed—shortly after their reception, or at a later 
date when intrathoracic conditions have returned to normal. “ Immediate” removal is 
often practised when the missile is of large size; it is not the actual foreign body that 
demands atttention, but coincidental intrathoracic hemorrhage and lung damage. At 
thoracotomy bleeding can be arrested, the: pleural cavity cleaned out and lung damage 
repaired in addition to removing the missile. At the same time as much primary excision 
of the superficial wounds and wound track as is feasible can be undertaken. ese Cases 
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on the whole do well in spite of their apparent severity, and as a rule there is little 
difficulty in finding the foreign body as the wound track is identified. Large fragments 
tend to be single, whereas small pieces are often part of a general spattering of the 
patient, who consequently has multiple injuries to be considered. ‘fhe presumable 
reason why large fragments are so commonly single is that survival after being hit by 
several big lumps of metal is a precarious matter, and multiple injuries of this character 
are rarely seen by the surgeon. 

“Immediate” removal of a foreign body incidental to arrest of hemorrhage and 
wound excision is the ideal of treatment, but in practice it often happens that_ the 
chest injury is treated expectantly and the question of foreign body removal does not 
come up until later. During this interval such conditions as hemothorax should be 
treated by aspiration and actual intervention only considered when all wounds are healed 
and the danger of infection has passed or truly subsided—on an average a period of 
three to four weeks. 

It is often urged that a foreign body which has been accommodated by the lung for 
some time without giving trouble might well be left alone, apart from instances in which 
symptoms make its removal a more urgent matter. But the later history of such cases 
is studded by the occurrence of hemoptyses, lung abscess formation and bronchiectasis, 
In a case recently under my care, the patient as a boy was stabbed by a hat-pin 
which broke off and after an initial hemoptysis gave no trouble or discomfort; now, thirty- 
two years later (fig. 15), the man has had several haemoptyses which can be attributed 
directly to the embedded foreign body. As a rough working rule we would suggest that 
any retained foreign body (fig. 16) bigger than the little finger-nail should be removed. 
The patient should be for preference youngish and fairly fit. Another factor that has con- 
siderable bearing on the decision is the position of the missile in the lung; if it is near the 
surface it may give rise to later pleural adhesions and pain, and in this region it is easily 
reached. Per contra, if it lies close to the pericardium or lung root it may constitute a 
dangerous centre for an infective lesion at a later date and be extremely difficult to 
approach. A young girl who had a small bomb fragment close to the pericardium did 
well at the start under conservative treatment. However, an effusion in the pericardium 
developed as a direct result of irritation; this subsided as soon as the foreign body was 
removed. 

If removal is decided upon it is advisable to attempt induction of an artificial pneumo- 
thorax. In a proportion of cases the pleura is free and radiology will probably be able 
to suggest in which lobe the foreign body may be found. The procedure in this case 
is to perform a small formal thoracotomy and to identify the fragment in the lung by 
palpation and if necessary needling. On the other hand if the pleura is adherent accurate 
screening localization makes it possible to remove the foreign body through a small 
incision directly over it. It is worth noting that when adherent lung is incised its 
elastic character causes the wound to gape and retract, so that the surgeon is liable 
to push the fragment inwards when probing or feeling for it and thus to find it at a 
deeper level that it actually was at the start. 

Hzxmothcrax.—Blood in the pleural cavity is the most common finding in cases of 
chest injury. The blood may come from lung or chest wall, and it is important to see 
whether ribs are broken or not. Absence of rib injury indicates that bleeding from 
intercostal vessels is unlikely, but their fracture immediately suggests the possibility. 
Associated air in the pleura in the absence of a functional external opening means that 
lung has been punctured. If blood and/or air accumulate to any extent in the pleural 
sac the lung is collapsed and the actual pressure of the alien material may cause dis- 
placement of the mediastinum. Tension or pressure r**nomena are common and 
should be recognized clinically more frequently than they are; it is often left to radiology 
to make the diagnosis. Relief of the patient’s extreme distress can be obtained by 
putting a needle into the pleura without delay and removing a sufficient quantity of 
fluid or air. 

The essential treatment of a haemothorax of any appreciable size is its early removal. 
It has been suggested that a small collection be left to absorb, but there is no justification 
for running the risk of the subsequent loss of respiratory function by following this course. 
Intrapleural blood tends to remain fluid unless infection supervenes, and it can easily 
be aspirated through a needle. The line to adopt is to empty the chest completely as 
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soon as the risk of active bleeding is over—within the first twenty-four to forty-eight 
hours. With a large haemothorax the removal of blood will have to be associated with a 
certain amount of gas-replacement. After the initial aspiration, clinical examination 
and X-rays will show how much fluid is left and the aspiration should be repeated 
every day or every other day until the pleural cavity is completely dry. A clear costo- 
phrenic sinus suggests efficient removal, but this should be checked some days later in case 
any effusion has collected. The radioiogical control of the final stages of aspiration is 
an important one and a fluid level towards the base is more surely recognized by X-rays 
than by percussion, particularly on the right side. 

Sometimes an irregular basal mass is found and this is probably produced by clot 
(fig. 17) which cannot be removed through a needle. If this is of any size the question of 
evacuating it through a small thoracotomy incision should be considered. The whole 
treatment aims at producing a rapidly expanded lung which will reach a chest wall 
that is not unduly thickened by organizing blood and fibrin. The disaster of a badly 
treated haemothorax, even if there has been no infection, has to be seen to be believed (fig. 
18). It is no good urging that conservative measures give quite good results; there is all the 
difference between a patient who is able to get about and one who returns to his work 
with a vital capacity of 809% to 90% of his normal. 

The main complication and fear that attends haemothorax is infection. In the diagnosis 
of this radiology can give little or no help unless it recognizes the presence or increase 
of gas above the fluid in the case of anaerobic infections. The colour, smell and bacterio- 
logical findings of the aspirated fluid must give the answer. However, when infection 
has developed radiology can give assistance in determining the right site for drainage 
when this becomes necessary. Admittedly with a free and extensive collection of infected 
blood trial by aspiration gives the most dependent point of the cavity with considerable 
accuracy; but if there is any doubt the injection of a few cubic centimetres of radio- 
opaque oil into the cavity followed by two-plane X-ray films gives practical visual help. 


The control of an infected pleural cavity is frequently one of the most mishandled 
features of surgery, as witnessed by the large numbers of chronic empyemata that are 
allowed to occur every year. Detailed and continued observation of the healing process is 
essential once adequate drainage has been instituted and maintained. Radiology gives 
inestimable help during the whole period of closure if the cavity is filled with radio-opaque 
oil at regular intervals. The ability to visualize the size and shape of the empyema cavity 
from the antero-posterior and lateral films enables the surgeon to give proper attention to 
details of drainage and tube control before it is too late. These pleurograms do not only 
help (fig. 19) by showing the form of the cavity; they may show unsuspected pockets 
which communicate with the main cavity. Also bottle-neck tracks and small broncho- 
pleural fistula may be detected in a manner that cannot be achieved by any other method. 
Pleurograms are far better than trusting blindly to nature, probes or bougies. In cases 
where there is pleural thickening the use of a barium impregnated or “ loaded” tubing 
is useful since the tubing shows up clearly on X-ray. 


Abdomino-thoracic  injuries—Injuries which involve both chest and abdomen 
are associated with perforation of the diaphragm—a feature which may not be of much 
actual significance on the right, but which may have dramatic consequences on the left. 
If the tear in the diaphragm is of any size the probability of the stomach being found 
in the thorax is considerable. 

Closed crush injuries to the lower chest, as may be instanced by explosions, car acci- 
dents, shunting-yard misadventures, and falls from a height, may produce rupture of 
the diaphragm. If this occurs on the left the intra-abdominal pressure and the pull 
of the pleural pressure causes the stomach to enter the pleural cavity, and the big bulb 
of the gastric organ gives rise to many of the errors in diagnosis that Dr. Blair has 
already indicated. These mistakes are common in spite of good radiological pictures 
and in any case of doubt the thin upper curved line of the stomach wall should be looked 
for under the rib shadows. 

Penetrating wounds which involve the diaphragm are almost certain to damage some 
abdominal viscus at the same time. Liver, stomach, colon and spleen may all ke 
damaged at the same time, but in most cases the most obvious and important lesion affects 
the stomach. In these circumstances diagnosis is rarely helped by X-rays. Perforation 
of gut might be expected to give signs of free gas in the peritoneum, but in the cases 
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that I have encountered there has been no indication of this. The stomach usually 
remains in the abdomen in distinction to the closed type of injury and the presence 
of stomach contents in the pleural cavity suggests that the stomach is often blown through 
the diaphragm into the chest and then retires in a collapsed state to its normal position. 
In a recent case of bullet wound with entry close to the heart, radiological evidence 
pointed to extensive thoracic damage, but gave no indication of what had happened below 
the diaphragm. At thoracotomy it was found that the pleural cavity was full of blood 
and hard-boiled egg; the small puncture in the diaphragm was enlarged and it was found 
that both walls of the stomach had been drilled, in addition to damage to liver and spleen. 
The stomach was collapsed, but there was no sign of stomach contents in the peritoneum. 
Clearly if the tear in the diaphragm is extensive the free communication between the 
two serous sacs may lead to a more varied and easily recognized X-ray picture. 

Rupture of bronchus.—Dr. Blair has already shown the case of a child who after a crush 
injury developed a tension pneumothorax and later a collapsed right lower lobe (fig. 7). 
Bronchoscopy revealed a soft stricture at the opening of the lower lobe and in spite of 
repeated dilatation the narrowing persisted. The lower and middle lobes were removed 
by dissection and the specimen showed that the stricture had become complete, and the. 
bronchus was represented by a fibrous band. The collapsed lung contained dilated 
bronchi full of muco-pus. The cartilaginous wall of the bronchus had actually been 
torn across close to the hilum leaving temporary functional continuity through a cuff 
of mucous membrane. This type of injury has been reported, but its full significance 
has not been realized. It is a strong indication of the importance of following up all 
cases of crush injury for some time after their apparent cure; radiograms should be taken 
and watch kept for any signs of collapse in the lung tissue, 


Dr. W. D. W. Brooks: In no branch of medicine or surgery can the radiologist be of 
greater assistance to the clinician than in the management of cases of chest injury. I am 
convinced that co-operation in the sense of a weekly conference at which the radio- 
logist and the medical and surgical staff are present, is most important. 

A chest injury, if it is of some severity, commonly gives rise to four major sequelx 
which singly or together may be fatal to the patient. These are shock, hemorrhage, 
disordered respiratory and circulatory function, and finally infection. The- diagnostic 
and therapeutic maar < Hs presented by the first of these are not, in the light of existing 
knowledge, matters in which radiology is of any assistance. The onset, and gravity 
of hemorrhage too are assessed for the most part by other methods, although when the 
chest is closed, the exact location and extent of a haemothorax can best be demonstrated 
by radiological means, as can the subsequent progress of this thoracic lesion when 
appropriate therapy has been instituted. 

We need efficient yet simply applied tests of respiratory and circulatory function under 
abnormal conditions. The clinical symptoms and signs, and all the available simple 
methods of estimating function in these circumstances are frequently fallacious and 
always incomplete, while more elaborate procedures such as the estimation of the cardiac 
output or the components of the lung volume, cannot as a rule be applied to just those 
cases where they are most needed; moreover their determination is dificult and tedious, 
so that they have to-day an academic rather than a practical significance. We thus are 
unable to evaluate accurately the degree of impairment of respiratory and circulatory 
function which a chest injury has caused. Furthermore we only tend to err the more 
grossly in our estimate during the early acute phases when proper and commensurate 
resuscitation is urgently required. Of necessity, a clinical assessment is employed, and I 
would emphasize that it is more likely to approach the truth if it is based upon an 
accurate knowledge of what may be called the pathological anatomy which the case 
presents. It is here that radiology and radioscopy play a most important part. Not only 
do they usually permit the identification of the nature of the lesion, or lesions, with far 
greater certainty than is at present otherwise possible, but, in addition, they often allow 
a limited forecast to be made of the type and degree of respiratory or circulatory dis- 
ability which may in consequence arise, or which indeed may already be present yet 
undetected by the crude methods at our disposal. Furthermore, the progress of the 
case, in respect of its pathological anatomy can best be followed by these means, to ‘our 
great advantage in ordering appropriate therapy. 

Infection as a complication in a chest injury is for the most part recognized and its 
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severity assessed by non-radiological methods. For exam le, pus, blood, chyle or serous 
effusions in the pleural cavity, give the same radiological appearances, and similarly it 
is not always possible to distinguish blast lesions or hematomata from pneumonic lesions. 
On the other hand when the clinical and other evidence indicates the presence of intra- 
thoracic infection, its localization and extent, at any stage in the course of the case can, 
as a rule, best and most accurately be judged by radiological examination. 

I should like to discuss at this stage certain types of chest injury. 

Pneumothorax.—It is neither necessary nor desirable to X-ray a patient with a “sucking” 
pneumothorax. The diagnosis is obvious, and temporary closure of the wound is an 
urgent necessity. When this preliminary therapy has been completed radiological investiga- 
tion is of the same importance and value as it is in those cases of pneumothorax not 
dependent upon an open wound of the chest wall. 

A small closed pneumothorax is not as a rule productive of serious symptoms, its presence 
can often be detected clinically and can nearly always be identified radiologically. 

It is not generally realized that the dyspnoea caused by a pneumothorax bears little 
relation to the extent of the pulmonary collapse. A closer relationship exists between the 
degree of dyspnoea and the extent of the mediastinal oscillation which occurs with 
respiration. This phenomenon can best be recognized and its extent estimated by 
radioscopy. 

The knowledge which X-ray examination will give of the extent of pulmonary collapse 
is, however, of some therapeutic importance, since the progress of the lung’s re-expansion 
can be accurately followed in this way. 

The relatively rare valvular pneumothorax which may easily and rapidly be fatal, 
can as a rule be recognized by clinical examination, and confirmed by measuring the 
intrapleural pressure over an interval of time. The radiological differential diagnosis has 
been discussed. In practice, in cases of chest injury, the conditions with which on clinical 
examination it is most likely to be confused are diaphragmatic hernia, and, when the 
left side is involved, atelectasis of a large proportion of the lung, which will occasion a 
correspondingly considerable rise of the diaphragm. Although clinical signs should 
often be decisive, these conditions may be distinguished from each other with certainty 
at X-ray examination. 

A further important function of radiology when a pneumothorax is present lies in 
the fact that it will reveal the co-existence of other lesions, all clinical evidence of which 
may be obscured by the pneumothorax. Thus, for example, intrathoracic foreign bodies, 
atelectasis of the underlying lung, hamatomata, and the presence of small amounts of 
fluid in the pleural cavity may, any or all, complicate pneumothorax and will be best 
demonstrated radiologically. 

In cases of penetrating wounds pneumothorax will frequently be complicated by more 
or less extensive surgical emphysema which will mask the physical signs. The extent of 
both lesions can be shown radiologically. 

Finally, therapeutic artificial pneumothorax may be used for the control of hemoptysis 
occasioned by thoracic injury—more especially since prophylactic chemotherapy is avail- 
able to diminish the risk of pyothorax the procedure might otherwise entail (Kretzschmar, 
1940). The clinical management of such a*pneumothorax may need frequent radiological 
control just as does therapy for the traumatically caused spontaneous pneumothorax 

Fractures of the thoracic cage——The site and extent of fractures of the bony skeleton 
of the thorax can only be located accurately by radiological means, though clinical 
examination is often more informative in cases in which the sternum and costal carti- 
lages are involved. At such an examination co-existent lesions will also be demonstrated 
and this becomes the more important since with a loose thoracic wall percussion loses 
much of its value (fig. 20). Hernia of the lung is as a rule more effectively demonstrated 
clinically. 

Sternal fractures, and those of the costal cartilages and anterior ribs occasion gross 
mobility of the thoracic cage and give rise, just as does a sucking pneumothorax, to para- 
doxical respiration (fig. 21). Multiple rib fractures elsewhere may have the same effect. 
The condition is usually obvious by inspiratory recession of the chest wall, it is also revealed 
by screening at which examination the degree of the co-existent mediastinal oscillation 
will be demonstrated. At this examination the efficiency of therapeutic strapping can be 
gauged and so the decision as to the necessity of utilizing a Both respirator (Brooks, 1941) 
will be facilitated. Gunshot or other injuries to the bodies of the vertebre, which may 
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give rise to continuous pain akin to that sometimes caused by pressure by an aneurysm 
may be localized radiologically—and the localization will have proportionately greater 
importance if consecutive involvement of the spinal cord has occurred. 

Blast lesions and localized hematomata of the lungs.—Blast lesions of the lungs though 

uite extensive may give little or no clinical evidence of their presence, while even if such 
evidence of these lesions is forthcoming it is not in my experience in any way character- 
istic. Radiological examination is therefore of the first importance in the recognition 
of the disorder, moreover in this way only can its extent be demonstrated. Some concept 
of the gravity of the situation will thereby be obtained. In general it seems probable 
that the more extensive the damage the greater is the likelihood that the patient is 
approaching the limit of his respiratory resources, though I have encountered cases in 
which, in the absence of shock, respiratory embarrassment has seemed disproportion- 
ately great as compared with the radiological extent of their blast injury. Some of these 

atients have been shown radiologically to develop an increase in the pulmonary lesions 
during the next two days. 

Patients with blast lesions of some severity tolerate general anwsthesia and surgical 
procedures poorly. Finally, the multiple hematomata to which blast gives rise are 
absorbed comparatively quickly. 

From this knowledge it follows that all patients who have been exposed to the risk 
of -blast should have a compiete radiological examination of the chest at the earliest 
possible moment, and that the examination should be repeated until, as far as radiology 
can show, the lesions are absorbed. During this period, only in dire necessity will operation 
for the relief of such other wounds as the patient may have sustained be permitted. 

Localized pulmonary hematomata following the forcible impact of any hard object 
against the chest wall may vary in size and density from a just perceptible radiological 
lesion to an apparent consolidation of a whole lung (figs. 22 and 23). Large or small, their 
clinical detection is uncertain, and I have been impressed by the infrequency with which 
bronchial breathing is transmitted even by peripheral hematomata of considerable size. 
Their demonstration and localization is slaigl > and exact by radiology, and their relatively 
slow absorption can well be followed by repeated examinations of this kind (fig. 24). 

Bronchopneumonic lesions may be confused with the effects of blast, while the pneu- 
monias, infarct, fat embolism, and if the lesion is circumscribed, peripheral neoplasms 
and lung abscess may resemble hematomata. Taken in conjunction, the clinical and 
radiological findings, together with a study for a limited time of the course of the disorder 
are as a rule sufficiently decisive for diagnosis. 

Pulmonary atelectasis.—It is as a rule possible to distinguish extensive pulmonary 
atelectasis from other lesions at clinical examination in an uncomplicated case. Chest 
injuries are, however, frequently complex, so that classical signs are given in a minority 
of cases. In such circumstances the value of radiology and radioscopy is great indeed, 
for atelectasis of the lung constitutes an emergency which needs early recognition and 
prompt therapy (fig. 25). The subsequent progress of the case can also best be followed 
radiologically. If in spite of bronchoscopy and other measures the atelectasis persists, bron- 
chiectasis is likely ultimately to result. The site and extent of this disease can accurately 
be shown by bronchography—a procedure which is essential for its proper treatment. — 

Cardiovascular injuries——Since the size, shape, and position of the heart can only 
accurately be ascertained by radioscopy and radiology, and since this knowledge is often 
of considerable value in many types of chest injury both cardiac and extracardiac, we are 
frequently for this reason in need of a radiologist’s help. For example, a foreign body 
adjacent to the heart, particularly if it touches that organ’s posterior surface, may set 
up marked delirium cordis although little or no cardiac damage has been sustained. 
The value of the localization of the foreign body, together with the ascertained increased 
seg of anatomical normality of the heart in such a case is manifest. Foreign 
odies in the heart will likewise be revealed. Cardiac contusion on the other hand often 
presents no abnormal radiological appearances. Gross cardiac irregularity occurs not 
infrequently if sudden severe mediastinal displacement takes place, and to the irregularity 
is added severe impairment of circulatory (and respiratory) function if mediastinal 
oscillation co-exists. X-ray examination will provide the explanation for what may other- 
wise in these circumstances be a very confusing condition. Cardiac failure should usually 
be detected clinically, but if doubt exists the diagnostic help radiology will give in demon- 
strating an alteration in shape and size of the heart and increased pulmonary vascular 
congestion may justify its use. 
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The physical signs over the heart in the presence of a pneumothorax, especially if 
surgical emphysema is a complication, are sometimes bizarre in the extreme. In such a 
case as a rule it seems probable that pericarditis, or that a pericardium containing air 
or fluid or both, is present. Radiology can then do much to establish whether the heart 
is normal or not. 

Similarly, though the peripheral and local consequences of severe pericardial lesions 
of the above types give rise to well-recognized physical signs, exact diagnosis and the 
early institution of appropriate therapy are greatly facilitated by radiological investigation. 
Radiology may similarly help in showing the site and size of vascular complications of 
chest wounds such as aneurysms of various kinds including arteriovenous aneurysm. 
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Surg.-Commander Robinson Thomas said that there were three points that had arisen 
in the excellent papers that they had just heard. The first was with regard xo the 
examination of patients’ chests in the X-ray department before they were admitted 
to the wards. This could not be done unless they were sent to the department by the 
medical officer receiving the cases on admission to the hospital. Many cases, for whom a 
skiagram of the chest to be taken in the ward with mobile apparatus was demanded, would 
suffer little or no setback if they were sent to the X-ray department on a stretcher for 
examination on the more powerful plant, thus obtaining a better film. 

The second point was that many of the films shown that afternoon appeared to have 
been cut in hatf, and the section often appeared at a point of clinical importance. This 
abuse of the film was often carried out by the Ministry of Pensions, and it would be 
helpful if they could find some other way of treating the film so that it would go into 
a smaller compass. Rolling the film into a cylinder took up less space and was less 
mutilating. 

The last point was in regard to the physical signs of “blast”. The speaker and his 
colleagues, Allison and Dean, had written up the first series of “ blast’ cases described 
in the present war (Dean, D. M., Thomas, A. R., and Allison, R. S., 1941, Lancet (ii), 224). 
These cases were mostly pure “ blast”, and though some were complicated by immersion, 
they were not complicated by dust. Allison and Dean had described one physical sign 
which they regarded as characteristic of blast chest, and that sign was “ ballooning ”. 
This was seen as a general fullness, particularly in the upper thorax, as the patient lay 
in bed. This appearance had been seen in most of their cases, and had disappeared after 
a few days when the chest returned to normal. 
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Fic, 1.—Foreign body in mediastinum, 
lying just anterior to the arch of the aorta, 
removed at operation. 


Fic. 3.—Tension pneumothorax associated 
with fractured ribs. 


Fic. 2.—Tomogram showing three frac- 


tured vertebrz in dorsal spine. Not seen on 
X-ray examination with portable apparatus. 


Fic. 4.—Giant 


cyst simulating pneumo- 
thorax. 
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race Fic. 5.—Traumatic diaphragmatic : hernia Fic. 6.—Emphysematous bullz simulating 
on simulating pneumothorax. pneumothorax. 
‘us. 


Fic, 7.—The same case as fig. 3 after Fic. 8.—Bilateral blast injury of lung. 
no- re-expansion. There is a partially collapsed 
lower lobe. 


AP 


Fic. 9.—Hamatoma of lung with small Fic. 10.—Unusual form of haxmatoma of 
extrathoracic foreign body. lung which did not resolve. 


FIG. 11.—Superimposed tracings to show FIG. 12.—Superimposed tracings to show 
mediastinal displacement with patient lying a mediastinal displacement with patient 
on right and left sides respectively. The supine and on the left side. The continuous 
continuous line shows the patient on the line shows the patient supine; the broken F 
right side, the broken line the patient on the line shows the patient lying on the left side. Thi 
left side. two 
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FiG. 13.—Bomb fragment close to heart Fic. 14.—Lateral view of _same Case. 
with associated haematoma, hxmothorax, Typical of films taken with portable 
of and subcutaneous emphysema. apparatus shortly after injury. 


it 
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Fic. 15.—Needle in base of left lung. FiG. 16.—Foreign body in posterior part 
This produced symptoms only after thirty- of left chest—about the smallest size suit- 
two years. It has been removed. able for removal. 
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Fic. 17.—Small residue of blood-clot at Fic. 18.—Untreated hzemothorax showing 
the left base remaining after complete diminution in size of the right hemithorax; 
aspiration of a haemothorax which was pro- thickened visceral and parietal pleura. 
duced by a minute foreign body overlying 
the region of the first interspace anteriorly. 


Fic. 19.—Pleurogram to show imperfectly 
treated pocket at apex. 
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ing FIG. 20.—Crush injury producing fracture 
ix! of upper left ribs with haemothorax and 
hzmatoma-formation in the left chest. 


FIG. 22.-Stove-in chest with opacity FiG. 23.—Same case some time later after 
almost entirely due to haematoma and simu- partial resolution of hamatoma. : 
lating haemothorax. 
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F1G. 21.—Fractured lower sternum produced Fic. 24.—Crush injury producing hema- 
by crush injury, toma towards the right base with petechial 
hemorrhages through lung field and sub- 

cutaneous emphysema. 


FiG. 25.—Bilateral basal atelectasis fol- 
lowing penetrating injury by small bomb 
fragment which is lying in the middle of the 
left chest. 
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DISCUSSION ON THE GENERAL PRINCIPLES INVOLVED IN A 
CAMPAIGN TO CONTROL CERTAIN DISEASES OF CATTLE 
INIMICAL TO MAN 


Mr. H. W. Steele-Bodger: The control of disease in the dairy cow is important in order 
to preserve the health of the animal itself and so extend its usefulness and to prevent the 
transference of infection from the animal to man. It is true, of course, that some infectious 
diseases from which cattle suffer are not inimical to man, but those which are, and which 
happen also to cause much ill-health among the animals themselves, have been chosen 
as subjects for discussion at future meetings. These diseases are responsible for immense 
financial joss to agriculture and to the country, and cause much wastage of essential foods. 

Concerning clinical tuberculosis in humans, the expressed medical point of view is that 
a decreasing but still far too high proportion of cases is directly traceable to the cow 
secreting tubercle bacilli in her milk. It is estimated that 0-5% of lactating cows actually 
suffer from tuberculosis of the udder. Milk is also blamed as the medium by which 
Brucella abortus is conveyed to man. Though it is not possible to ascertain the incidence 
of undulant fever in this country, it is probable that many cases are not reported and 
that some go undiagnosed. Milk again is held to be responsible for not a few of the 
streptococcal and staphylococcal conditions which affect human beings. 

The solution offered by Medicine is compulsory pasteurization; this is undoubtedly 
commendable and beneficial, but it does nothing to solve the problem at its source— 
im fact, pasteurization alone rather connives at a perpetuation of the existing condition 
from the point of view of the milk producer. It produces artificially a “ safe” milk, if the 
process is carried out efficiently. A healthy disease-free cattle population would not only 
supply naturally safe milk, it would eliminate a loss to agriculture of millions of pounds 
annually and thus would make more animals available for consumption at a cheaper price 
—a thing greatly to be desired in the present age of malnutrition. 

What is the veterinary reaction to the probleny? So far attempts have been made 
to minimize the risk of infection of milk by tubercle or other organisms by means of 
clinical examinations carried out under the Milk and Dairies Acts and Orders, the Milk 
(Special Designations) Order, and the Tuberculosis Order (a procedure which is but a 
palliative measure). The other present alternative is the attempted eradication of tuber- 
culosis by means of the much-criticized tuberculin test. When the problems associated 
with the standardization and specificity of tuberculin are solved, how much further 
forward shall we be in the control of tuberculosis? Are there still some amongst us 
who believe that what is possible to achieve in the rearing district of, for example, Wales, 
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is also possible in the intense milk-producing areas such as Cheshire? Are we not pursuing 
a shadow as many did for so long in attempting to eradicate contagious abortion from this 
country by blood testing and the isolation and elimination of reactors to the agglutination 
test? It is, I think, now generally agreed that the control of contagious abortion by vac- 
cination with a reliable vaccine is the only practical method in a country such as ours, 
whilst the present system of farming obtains. I believe that the same holds good with 
regard to the control of tuberculosis. Research workers and clinicians will have to strive 
to perfect a vaccine which will confer reasonable immunity upon the inoculated animal, 
whilst taking every precaution to ensure that it cannot prove harmful to the human being. 
The effect which the control of tuberculosis in cattle would have upon the health of the 
human population in this country is incalculable. 

Brucellosis is a major scourge of cattle and is probably indirectly responsible for more’ 
than half the cases of infertility in bovines. In the U.S.A., in an attempt to control 
brucellosis by means of the agglutination test alone, 2,000,000 reactors to the test were 
slaughtered between 1934 and 1939. The disease is now controlled by calf vaccination 
and the agglutination test before an animal enters the herd. 

Trichomoniasis in bovines is also, becoming a major problem in this country and ] 
understand the incidence of this disease in humans is increasing, though I am not aware 
of definite evidence that there is any link between the infections in humans and bovines. 

Mastitis, particularly that due to Str. agalactiz, is another major scourge of bovines, 
and it has recently been estimated that mastitis, contagious abortion and sterility are 
responsible for an annual loss of approximately 200,000,000 gallons of milk, equivalent, 
with milk at Is. 3d. a gallon, to an annual loss of £12,500,000; as milk is now about 
2s. a gallon, the loss is £20,000,000. If we include the loss of the calf crop due to these 
diseases we have a further loss of £1,500,000, whilst the loss due to replacement of dairy 
cows affected with these three diseases is to-day in the region of £5,000,000 per annum. 
Our total loss is then in the region of £27,000,000. This is not the whole picture. It is 
known that in milk affected with streptococci, the solids-not-fat content is markedly 
reduced and that the butter-fat from affected quarters is reduced by 25%. In the aggre- 
gate there is a loss to the nation annually of over 83,000 tons of a solid mixture of protein, 
sugar and minerals, and a loss of over 31,000 tons of butter-fat. 

In considering these problems one must bear in mind the present system of farming 
in this country. Improved animal husbandry and better methods of hygiene should be 
aimed at; we should endeavour to reinforce the natural resistance of the animal and to 
employ such methods of immunization as are available. Control on such lines is prefer- 
able at this time to the elimination of these diseases and the isolation of healthy animals 
from the chances of infection. The day may come when such methods can be practised 
on a large scale with success, but until their incidence is lower, control, rather than elim- 
ination, must be the rule. 

In collaboration with the Ministry of Agriculture and the National Farmers’ Union, the 
National Veterinary Medical Association has elaborated a scheme for the control of 
mastitis, contagious abortion, and infertility; this scheme will be discussed at the other 
meetings during this session. 


Dr. C. L, Oakley: The diseases of animals inimical to man are divisible into two classes: 
those directly infectious to him and those which, by reducing his food supply, may rendér 
him more susceptible to infectious disease. Apart from sterility, young animals, with few 
exceptions, are born free from disease; the main problem is, therefore, one of animal 
husbandry. The problem has a serious economic side also—farming must pay, and a 
method of immunization which protected every cow from disease but at the same time 
increased the price of meat beyond the capacity of the public to pay would obviously be a 
failure. 


Mr. J. R. Barker: The first principle after the admission of an evil in society is the formu- 
lation of a remedy and propaganda for its acceptance. The National Veterinary Medical 
Association Scheme has not yet received sufficient help from the Press in its campaign 
for the control of certain diseases of cattle inimical to man. 

Animal husbandry based upon veterinary science and bovine ecology is the next 
essential. Animal husbandry varies throughout the country and herd owners need advice 
founded upon local knowledge and given by experienced clinical workers. 
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Perhaps the only group of diseases ripe for eradication is the acid alcohol-fast group 
comprising mammalian and avian tuberculosis and Johne’s disease. Weybridge mam- 
malian tuberculin seems to be a diagnostic agent for the group. 

One would need more evidence than has yet been produced to Cittewe that brucellosis can 
be controlled by the use of live vaccines. Temporary infertility at the outset is indis- 
tinguishable from sterility of a more permanent nature, and if remedied by the measures 
suggested will leave a balance of 30% of cows still awaiting further treatment. Mastitis 
due to Streptococcus agalacti# appears to be entirely absent from some countries. Clinical 
mastitis due to other causes is more difficult to control and it is here that the clinician 
will need all the assistance of our expert laboratory technicians. 


Mr. G. N. Gould said the diseases enumerated by the opener were the scourge of agricul- 
ture. In regard to tuberculin testing, no one could pretend that the present position was 
satisfactory to the practising veterinary surgeon or to the dairy farmer, nor would it be 
until a tuberculin could be devised free from the present criticisms. While it was possible 


‘to appreciate that the building up of tuberculin tested reservoirs of cattle had certain 


advantages, he could not see that the present scheme contributed materially to the con- 
trol or eradication of bovine tuberculosis, since reacting animals were passed back into 
circulation. 

In regard to Brucella, the difficulties of eradication were known to all veterinary surgeons 
who had attempted ic. The eradication policy for abortion appeared to depend upon a 
test which was by no means efficient. Gasiw present farming conditions particularly, 
eradication of this disease had little or no place and the building up of resistance by 
immunization was the only common-sense policy. A standardized live vaccine of known 
virulence was essential. 


Professor T. J. Bosworth said that he had hoped to hear what were the general principles 
involved in the campaign to contro! these diseases so that an opinion might be formed 
as to their soundness. Unfortunately the opener had failed to enlighten them and had 
seemed to suggest that the principles for dealing with each disease might be formulated 
in the discussions which had been arranged for subsequent meetings of the Section. 

Such discussions would be valuable, but a scheme for dealing with these diseases had 
already been produced and it was being put into operation; it did not command unanimous 
approval, for many felt it could not produce the results which had been claimed for it. 
He was inclined to agree with a previous speaker that more progress might be made by 
concentrating on the control of a smaller number of diseases, but, however that might be 
and taking into account the urgency of doing all possible to increase meat and milk pro- 
duction, he was of the opinion that nothing was more likely to hamper progress than 
making promises to the farmers which could not be fulfilled. 


Mr. S. J: Edwards said that if success in the control of contagious diseases of cattle was 
to be achieved, close co-operation between the farmer and the veterinary surgeon would 
have to be maintained. He instanced the voluntary tuberculosis eradication scheme 
initiated in Ayrshire in 1930 where practically complete freedom from infection was 
achieved in an area containing thirty dairy herds. 

The incentives provided in this case were free tuberculin testing and advice on methods 
of eradication; in turn the farmers gradually disposed of reactors and, where necessary, 
renovated their premises. The fact that freedom from disease was aimed at in one group 
of herds ensured complete co-operation of the farmers in the area. 

With the other contagious diseases of cattle the best results would also be attained by 
similar methods, although it might not be feasible to control more than two diseases at 
a time. 


Dr. H. J. Parish: It has been stated (C. F. Brockington, Brit. M. J., 1937 (i), 667) that 
probably three-quarters of the milch cows in England would at aay one time be found 
to be excreting one or more of the following three organisms in virulent form: Myco. 
tuberculosis, Br. abortus and Streptococcus. This may be an exaggeration, but it indicates 
the magnitude of our problem. ’ 

Milk-borne diseases fall into two categories—the infections of cattle and the conse- 
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quent excretion of organisms in milk and the contamination of milk during and after 
its withdrawal from the cow. Apart from well-recognized infections, cattle may transmit 
to man many undiagnosed and undiagnosable fevers. 

The ideal procedure for the prevention of disease would involve absolutely healthy 
cattle, well housed and groomed, well fed and tended by healthy men, cleanly in their 
milking methods; contamination should also be avoided between cow-shed and consumer, 
Such an ideal is impossible largely for economic reasons and because healthy human 
carriers of streptococci, &c., would be difficult to control. 

In the control of tuberculosis, much can undoubtedly be done by efficient tuberculin 
testing; but if pastures and premises are heavily contaminated, eradication of the disease 
by this means would be extremely difficult and expensive. Vaccination against tubercu- 
losis has been mentioned; in experiments with B.C.G. in guinea-pigs, death of the infected 
animals can be delayed but survival is almost unattainable. Better results have been 
achieved with a vaccine of Wells’ vole bacillus, but much more work is necessary. 

There are gaps in our knowledge of Br. abortus infection. If large numbers of cows 
are infected and excreting Br. abortus in their milk, why should the disease in man be 
so uncommon? Presumably many infections are overlooked, or possibly the majority of 
Br. abortus strains of cattle have little power of infecting man. 

Many outbreaks of staphyloco¢cus food poisoning have been associated with unpas- 
teurized milk or cream. 

There are two lines of advance: (1) We should do all we can to remove sources of 
infection from herds. (2) Milk should be protected by efficient pasteurization. It should 
be bottled by machinery and delivered in sealed containers. 


Dr. C. L. Oakley said that he was not certain that the ideal was perfectly healthy animals 
if that meant herds entirely free from infection. Infectious disease had both an immediate 
and a remote effect; it might infect man directly, but more important it might not only 
reduce the immediate yield by the death or slaughter of infected animals, but also 
seriously reduce the number of breeders. The death or slaughter of an infected animal 
meant the loss also of its potential offspring. It was useless to carp at farmers for not using 
methods of eliminating disease which would lead to bankruptcy. Consequently, though 
some diseases might be controlled in isolated areas, the ordinary transport and marketing 
of animals must introduce infected animals from less favoured spots; and infection-free 
herds would surely prove extremely susceptible to such infection. Isolation involved 
economic problems of profound importance; and it seemed doubtful whether elimina- 
tion of disease by slaughtering could be done without serious reduction of our food supply. 
More attention should be paid to immunization against disease whereby the pate a" 
uninfected animal might be kept safe from the ordinary risks of its relatively short life. 


Mr. Geo. Dunlop-Martin said the most important point in his opinion was that the 
scheme mentioned by the opener would lead to early access to animals affected with these 
diseases. It must of a certainty mean that very many cases would be saved. Thus the 
“end product ” of this early access must also mean more food for the nation—especially 
meat and milk—at this time and for the coming years of the utmost importance to the 
wartime food problem. 


Lieut.-Colonel H. A. Reid said the problems now under consideration were similar to 
if not identical with those obtaining in New Zealand. It was estimated, however, that 
not more than 10% of the cattle of New Zealand were affected with tuberculosis. This 
was probably due to climatic conditions enabling livestock to graze throughout the year. 
They were never housed. 

There were in Britain many slum animal habitations, and any scheme for control of 
bovine tuberculosis should regard this factor as vitally important in contributing to the 
spread of infection. 

New Zealand authorities had not hitherto favoured the extensive use of either living 
or dead vaccines as a means of combating bovine abortion. The Dominion Veterinary 
Service had a free hand in animal health. It operated independently of the medical 

rofession in the control of animal disease: which might be communicable to man. 

eat inspection was handled entirely by the veterinary division of the Department of Agri- 
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culture. The relatively lower value of cattle in New Zealand compared with Great Britain 
certainly facilitated more drastic measures; compensation payable to owners was on a 
commensurate scale. Mastitis was a most formidable problem and widespread infertility 
constituted another secious obstacle to the dairying industry as a whole. 

Apart from the general interest which the scheme under discussion would arouse, 
interest also centred around the important trade in pedigree livestock. It would add to 
the confidence of prospective importers to feel that organized control of the diseases 
under consideration would shortly be undertaken. 


Dr. W. R. Wooldridge said the scheme referred to by Mr. Steele-Bodger arose out of 
the work of a special Committee of the N.V.M.A. In a report issued an estimate of the 
losses resulting from mastitis, contagious abortion, sterility (temporary abortion) and 
Johne’s disease was given. This loss, considered to be about £20,000,000 annually, was 
sufficiently serious—particularly in time of war—to justify, in the opinion of many 
authoritative bodies, a scheme for che control of the four diseases concerned. Even though 
some of the knowledge of the particular disease did not appear to be absolutely perfect, 
yet it was felt to be sufficiently proven to be of service in bringing about a reasonable 
control which would lead to a material reduction in these losses. 

In brief this scheme depended upon a contract arranged between a veterinary surgeon 
and his client, whereby the practitioner undertook for an agreed fee the control of 
the four diseases specified, it being understood that the government would grant special 
facilities to those entering into these contracts. These facilities included certain free 
laboratory assistance, the free issue of a standardized vaccine for the control of contagious 
bovine abortion, and the supply of sulphanilamide at a very much reduced cost. 

Although this scheme was not under official government supervision, it must be regarded 
as a semi-official scheme and not an entirely ad hoc scheme, depending solely upon 
individual arrangements between practitioner and client. 

A misunderstanding seemed to have arisen concerning the claims of those supporting 
the proposed scheme. This misunderstanding assumed that those advocating the scheme 
believed that practically the whole of the huge loss mentioned would be saved if the 
scheme were introduced, whereas, in fact; no such claim had ever been made. But it 
was felt that a useful reduction of such losses could be obtained by this scheme and that 
it would pave the way to more effective schemes later on. 

Like other speakers, Dr. Wooldridge was disappointed that the discussion had not 
ranged more directly round the “ Principles Governing the Methods of Control of Animal 
Diseases". There were two important principles which seemed worth mentioning: (1) The 
scientific knowledge upon which a method of control of any disease of animals is to be 
based must be such that it has reasonable prospects of giving beneficial results, even 
though it may not lead to a control sufficiently complete to make ‘early eradication of 
the disease possible; and (2) as the practice of animal husbandry in its widest sense is 
essentially an economic problem the application of any method for the control of animal 
diseases must be economically sound. This was so whether one considered it from, the 
point of view of the State or the individual owner. The limitations of these two prin- 
ciples were obvious and needed no elaboration at this stage. 

Dr. Wooldridge said that he was not clear as to how the professions of human and 
veterinary medicine could intimately collaborate in the control of:diseases of animals 
except indirectly as a result of a greater appreciation on the part of the one of the difficul- 
ties and rather different outlook of the other. Essentially the doctor must insist that food- 
stuffs of animal origin were safe for human consumption, whilst the veterinary surgeon’s 
aim was to develop and maintain healthy animal stock so that wholesome products could 
be obtained free, so far as possible, from all disease-producing organisms. 

The controversy which had for some time raged over the pasteurization of milk arose 
out of a lack of appreciation of these differences in outlook and was due to the fact that 
local authorities, in endeavouring to carry out their obligations to their public, had 
different points of view put to them as how best milk could be delivered safe and whole- 
some to the consumer. : 

Medical Officers of Health naturally insisted that the product must be safe and, they 
therefore felt that the best mteans of achieving this at once was pasteurization; whereas 
agriculturists and veterinary surgeons, appreciating that the product produced on the 
farm was in those days often of poor quality, wished to institute methods for the more 
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efficient production of sound and safe milk. In considering these two points of view local 
authorities all too frequently regarded them as alternative schemes whereas they should 
have been complementary; often medical and veterinary advisers found themselves in 
opposite camps and made the mistake of not collaborating to bring home to the local 
authority that efficient production on the farm was complementary and not an alternative 
to pasteurization. In his view the veterinary profession must realize that at present 
efficient pasteurization of milk must be insisted upon by the medical profession who 
should appreciate on the other hand that improved methods in the production of clean 
and safe milk upon the farm were equally essential in the interests of the consumer. 

It was quite clear that unless the officer responsible for the quality and safety of foods 
of animal origin, whether he belonged to the medical or veterinary profession, realized 
that the points of view of the consumer and of the good producer were not in fact in 
conflict but were collateral, progress in this sphere would be considerably retarded. 


Dr. A. D. McEwen said he agreed there was a danger in the eradication of a disease 
from individual herds whilst it remained enzootic throughout the country. 

Unfortunately conditions in Britain were not so favourable for the control of tuber- 
culosis as in the United States. Nevertheless the wholesale methods followed in the States 
had encouraged this country to concentrate a large section of its veterinary service on 
attempts to eradicate tuberculosis from a number of individual herds. These efforts assisted 
those interested in the herds but did not benefit the population as a whole, as the milk 
supply was made no safer, nor was the price reduced, doendios encouraging greater con- 
sumption. Furthermore, the interest devoted to eradicating the disease from a number 
of herds had probably prevented adequate attention being given to immunization of the 
cattle population against tuberculosis. 

With regard to contagious abortion, the United States’ policy of slaughtering female 
cattle that reacted to the agglutination test, fitted in with the economics of the ‘‘New Deal”, 
which aimed at a reduction in animal produce in order to raise prices for farmers. The 
slaughter of the 2,000,000 cattle referred to by Mr. Steele-Bodger had not effected the 
control of the disease. In Britain the incidence of Br. abortus in cattle was probably higher 
than in the United States, and it appeared that at present the greatest hope of control lay 
in immunization. The general opinion was that animals could only develop slight 
immunity to Br. abortus, but it had been shown that animals infected with a virulent 
strain of Br. abortus, whether still infected or recovered from infection, possessed a remark- 
ably solid immunity to superinfection or reinfection. This should encourage investiga- 
tions on immunity. 

He agreed with Dr. Parish that as man contracted certain contagious diseases from the 
ingestion of raw milk, it should be pasteurized. Pasteurization need have no adverse 
influence on dairy hygiene or on efforts to control disease in cattle. 


Dr. J. M. Alston said he was glad to hear Dr. McEwen as a veterinarian encourage 
pasteurization of milk, for opposition between veterinary and medical workers on this 
question was unnecessary. The primary task of the medical profession in this was to 
protect human health and, if a safe supply was obtainable, to encourage the drinking of 
more milk—thus encouraging an increased supply of milk from healthy cows. Br. abortus 
did appear to be of¢low virulence for human beings, but pasteurization affected the ques- 
tion, because in London nearly all of the few people infected with Br. abortus whom he 
had met had taken unpasteurized milk shortly before their illness. 


Dr. A. W. Stableforth said that earlier speakers had referred to two main points of con- 
tact between the medical and veterinary professions on this subject: the danger from 
animal diseases communicable to man and the importance of the increased milk supply 
to be expected as a result of intensive measures for the control of disease in milk herds. 
The danger from cattle diseases communicable to man could, as already said, be effectively 
dealt with by proper pasteurization, and he believed this to be fortunate for another reason; 
it enabled control efforts to be focused on‘those diseases of major agricultural importance 
which caused the greatest lowering of milk yield. Milk was one of the essential foods— 
particularly for children, pregnant mothers and invalids; figures showed that much more 
milk would be available if some of the more common cattle diseases could be controlled. 
The relative values of various methods of control varied according to the disease. 


, 
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Questions had been raised as to the ripeness of the time for a nation-wide scheme 
on the principles proposed by the N.V.M.A. There was admittedly much yet to learn 
but the present need was great and a considerable body of knowledge was available which 
could be used at once. One outstanding principle of the scheme ie forward was that 
of early access to the farm, and on a herd basis. That control of disease in that way 
was advantageous and practicable was already proven. Much more could be achieved 
by formal and regular access to a larger number of farms as part of a planned scheme 
available to all. 

One real danger of a short-term scheme could be foreseen and met; that was the 
danger that it could become too cut and dried. But if it was regarded as only a beginning, 
if use was made continuously of the material and experience which would thereby become 
available to increase the common fund of knowledge, and if pre- and post-graduate 
education were kept abreast, an intensive short-term effort could be merged into a long- 
term policy of continually increasing efficacy and breadth. 


Mr. Steele-Bodger (in reply to the discussion) said he was glad to hear the medical 
members declare that the most important general principle in the control of animal 
disease was improved animal husbandry. If all our herds and flocks could have free 
range, disease control would be much easier than at present, but it would appear inevitable 
that in certain parts of this country animals must be housed at certain times of the 
year. He did not agree with Mr. S. J. Edwards that pulling down old buildings and putting 
up new ones would solve the problem of disease in dairy herds. 

The area method, so successful in the United States, was not possible in this country 
whilst the present system of farming obtained. 

The problem of disease control or eradication was stressed by Dr. Oakley when he 
spoke of the susceptibility of a disease-free herd to reinfection and he was sure that the 
policy to adopt in this country was to endeavour to reinforce resistance to disease rather 
than to attempt to eliminate it. 


Dr. J. T. Edwards (Pirbright) said that after some years of experience at home and 
abroad in the study of animal diseases, and of the history of their control, he wondered 
whether any general principles could be enunciated. Particular problems depended 
upon so many various factors—of which not the least important was the availability of 
suitable weapons for control—that each needed to be grappled with according to its 
particular circumstances. 

Viewing the general problem of cattle disease, mainly as an ecologist, four or five 
ill-defined strata could be discerned: Firstly, the epizootic diseases, of virus, protozoan, 
or bacterial origin, which, when they occurred in a given territory, were so damaging that 
they usually demanded drastic action by the State. Secondly, the enzootic diseases, 
mainly of bacterial origin, which again vielded fairly readily to preventive measures of 
control. Thirdly, the insidious diseases, in which bacterial iadeceion was either the 
primary cause or in which the virulence of a subpathogenic bacterium was greatly 
enhanced thanks to intensive domestication. In this stratum fell largely the bacterial 
diseases, such as tuberculosis, mastitis, and contagious abortion. Perhaps the helminthic 
diseases could also be included in this stratum. Fourthly, the diseases caused by dietary 
errors or deficiencies and disturbances in hormonal equilibrium; these again were largely 
the outcome of domestication and forcing the animal by selective breeding to yield pro- 
ducts for the use of man far in excess of what had been intended by nature. Sterility 
seemed to fall mainly within this stratum, as did milk fever. So ill-defined and interlocked 
were the third and fourth strata in this picture that there came to mind the recent brilliant 
work of Shope on the multiplicity of “insults” required to give rise to a natural outbreak of 
influenza. A disease like bovine mastitis, which for some time had appeared to be 
caused solely by certain bacterial agents, would now seem to have a more complex 
wtiology, with, in the phenomena of evolution and involution of the mammary tissue, 
factors of the fourth stratum acting as contributory agencies. Likewise, the bacterial 
metritis associated in a preponderance of cases with sterility would possibly be found to 
be determined primarily by faulty involution of the genital tract conditioned by dis- 
turbance in the normal hormonal equilibrium during this phase in the reproductive cycle. 
Fifthly, although not so evident, but still real, especially in highly bred dairy stock, were 
the culminating conditions of intensive domestication represented by the neuroses; the 
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phenomenon was far more evident in another domesticated species—the canine—by the 
present wide prevalence of canine hysteria. 

The chief problem in this country to-day was to combat those conditions that lay 
deep in the third and fourth strata. The imminence of the diseases in the uppermost 
strata was made to appear remote thanks to the stringent official action taken to safeguard 
the bovine population from them. Only as far back as the sixties of the last century rinder- 
pest became after an interval a major disease problem of cattle, and it was only eradicated 
after the State, paying heed finally to veterinary, rather than medical, advice, had spent 
about £5,000,000 sterling in applying the drastic “ stamping-out” methods which had 
since come to be known as “ cattle plague measures’, and which were to-day those cur- 
rently employed, for want of a proved better system, for the control of foot-and-mouth 
disease. 


Mr. H. T. Matthews said that he believed that we were hardly in a position to talk 
about eradication of the diseases but should think first in terms of reduction to controll- 
able proportions, and, in that sense, might give the vaccination policy a chance before 
instituting more radical measures. That is to say we needed a fairly long-term plan aiming 
at reduction of incidence before the longer-term policy of complete eradication. 

He agreed that the diseases under discussion fell into a class where animal husbandry 
became important. As most calves were born by design and were born healthy, if we 
sheltered them from the hazards of disease and enhanced their resistance artificially, 
we should be able to produce a much more healthy generation within a measurable 
period. It seemed quite clear, in relation to these diseases, that the work of the laboratory, 
of the clinician and of pure animal husbandry must be combined into one policy based 
on team work. 
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Otitic Meningitis 
PRESIDENT’S ADDRESS 
By F. W. Warxyn-Tuomas, F.R.CS. 


Wuen Charles West left St. Bartholomew’s twenty years ago, he suggested to some of us 
that the two outstanding problems of otology awaiting solution were the mechanism of 
the auditory focus, and the treatment of otitic meningitis. 

Auditory focus, I fear, is still a vague blur somewhere just over the edge of the otological 
subconscious, but in the treatment of meningitis a great—a really great—advance has 
been made. How great that advance has been we may not fully realize. Statistics are 
convincing, but still more convincing is the simple fact that twenty years ago the most 
retiring surgeon felt it his duty to mention the survival of a single patient in whom 
otitic meningitis had _progressed to the extent of organisms in the cerebrospinal fluid. 
Some six hundred years ago a public-spirited philosopher, one Ockham, forged a weapon 
which should be in the hand of every doctor. He called \it his razor. It was a formula, 
a simple formula, and it ran thus: 

“Entities must not be multiplied.” 

So I shall say that by otitic meningitis, I mean the reaction of the pi-arachnoid system 
to an advancing infection from the middle ear and its adnexa. ‘“ Meningism,” “ serous,” 
“bacterial” or “ suppurative” meningitis, “ encysted ” meningitis—are all stages of a 
single process as modified by virulence or resistance. 

Meningitis is not particularly dangerous because organisms are present in the cerebro- 
spinal fluid; it is the other way round; the organisms are present in the fluid because 
the meningitis is particularly dangerous; because the resistance has been overcome, and 
the infection has reached its most dangerous stage. For this reason I avoid the statistical 
subclassifications. They only make a difficult problem more difficult. 

If we accept, as we are bound to, this view of meningitis, it is clear that the principles 
of treatment are the principles applicable to every advancing suppuration; elimination 
of the focus, drainage, and the appropriate counter-medication, serum treatment or 
chemotherapy as the case may be. And here may I remind you of the fact, so obvious 
that in the past it has often been ignored, that the patient who dies of meningitis is 
killed by septicemia, not by increased intracranial pressure. The principles are simple 
enough—they usually are; how exactly to apply them has been the  difficulty— 
it usually is! : 

A short time ago a colleague of ours, realizing like Mr. Michael Finsbury that “ there’s 
nothing like a little judicious levity” in a delightful essay, advised us to study the great 
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detectives of fiction, Such a study should make us sympathize deeply with their unhappy 
biographers, who were always being exhorted to apply “my methods” or to exercise 
their little grey cells without any hint as to how they were to set about it. We have 
been too often in their position—especially in the treatment of meningitis. 

In one striking instance the application of the principles of elimination and drainage 
was rewarded by brilliant success. Invasion of the pi-arachnoid space by suppuration 
extending through the labyrinth was dreaded as the most formidable attack of all. 
The infection of the cisterna pontis by way of the internal auditory meatus resulted in 
a spread of infection so swift and so massive that it was almost invariably fatal. The 
fear of it was one of the greatest hindrances to any surgical procedure on the labyrinth. 

Nevertheless, the condition was most suitable for resolute surgery. The infecting 
focus, the labyrinth, could be thoroughly and easily eliminated; adequate drainage at 
the site of infection was provided by a ready-made non-collapsible drainage tube, the 
internal auditory meatus. In 1908 West and Sydney Scott did the first translabyrinthine 
drainage and saved the patient; the surgical principles were vindicated. Unfortunately 
the method is rigorously limited; it is invaluable for labyrinthine infections, but only 
for labyrinthine infections, and with the advance of mastoid surgery such infections have 
become steadily less frequent. 

Our difficulties in applying the principles have been anatomical and_ physiological, 
especially in regard to the irreproachable neutrality of the choroid plexus, which obstin- 
ately refused admission to all therapeutic remedies offered to it. 

Between the anatomical and physiological problems we can draw no rigid boundary, 
for structure is only the machinery of function. Still, for convenience we may say that 
the major difficulties of elimination of the focus are anatomical; the major difficulties 
of meningeal drainage, physiological. 


ELIMINATION OF THE FOCUS. 


Apart from extirpation of an infected labyrinth, drainage of a leaking brain abscess, 
or clearance of an infected venous thrombus, the orthodox elimination of focus was 
a mastoid operation, done as thoroughly as possible, with exposure of the dura of middle 
and posterior fossz. 

The brain abscess that leaks is usually one that has already doomed the patient; 
an infected sinus thrombus is usually detected before meningitis starts, and is operated 
on for its own sake. As Eagleton, Kopetzky, and Marx have shown, in the majority of 
cases the track of infection is through the petrous bone, and reaches the perivascular sheath 
by a retrograde venous thrombosis, and it is to Eagleton that we owe the demonstration of 
the method of attack. Extradural, intradural (venous sinuses) and pial veins all communi- 
cate. These last, the veins of the cortex and cerebral substance, are endothelial tubes, with 
no adventitia except the arachnoid mesh, save for a short collar ef fibrous tissue where 
they enter the sinuses. At what Eagleton calls “ the points of venous vulnerability ” they 
are in close contact with bone which may become infected. If once organisms enter 
these endothelial tubes they can readily pass through the walls and into the arachnoid 
mesh, into the perivascular space, that double cuff of pi-arachnoid which surrounds 
and accompanies the vessels and is the channel of the cerebrospinal fluid. The most 
dangerous of these “ points of vulnerability ” are (a) a small venous plexus on the upper 
surface of the petrous in the angle between the superior and lateral canals. (Here we 
should remember that Frenckner has described a series of cases in which he followed a 
line of infected cells through the arch of the superior canal up to the apex; also, that 
all of us have at some time or another, found considerable difficulty in elevating the 
dura from the bone in this region.) (b) The vein of the subarcuate fossa. (c) The 
petrosal vein in the internal auditory meatus. (d) An inconstant plexus perforating the 
dura and entering the cellular bone near the apex (Pietrantoni), and (e) at the point of com- 
munication of the cortical veins and the sinus, especially around the upper edge of the 
petrous. 

To these “ vulnerable points" we must add another. Steurer states that in the infant 
there is direct vascular communication between the dura and the submucosa of the 
middle ear. Normally these vessels undergo involution during the process of pneuma- 
tization and are reduced to strands of connective tissue, but if pneumatization is arrested 
they persist. According to Witmaack there is one at the tegmen and another below the 
angle of the petrous pyramid near the dura of the sinus. This makes a diagonal link 
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from the antrum up to the sinus angle. It may be from 2-7 mm. long and as thick as 
a “ knitting needle.” It is most usually found when the mastoid is dense and the cells 
are few. I have encountered this vessel in a well-pneumatized mastoid, and had some 
difficulty with it. 

This leads us to a brief consideration of the petrous itself. 

The petrous is laid down in cartilage, which in embryonic life is largely replaced by 
red marrow. When pneumatization advances the red marrow is converted to yellow, but 
faced by infection it can revert again to red. Mass figures show complete pneumatization 
in 35%, of adult petrous bones; marrow is present in more than 90°. It can be stated, 
generally, that where pneumatization is complete, the freedom of communication between 
blood-vessels of the dura and bone is largely abolished, so that danger of meningitis is 
diminished, although infection can travel more easily through the bone. When pneu- 
matization does not occur the dural communications are more persistent, but the red 
marrow (Which, as has been said, reforms in the presence of infection, even after it has 
advanced to the yellow stage) is capable of an admirable resistance. In neither case are 
necrosis and sequestration of the petrous surface common; in pneumatized bone there is 
excellent blood supply by vessels of the subendosteal layers; in the non-pneumatized 
bone by vascular loops in the free spaces of the marrow. These facts account for the 
frequency with which petrous infections clear up with the simplest adequate drainage, 
and the comparative rarity of meningitis as a complication of aural suppuration. For 
we must remember that it is, fortunately, not a common complication. 

Eagleton, in 1929, advocated an operation for “ unlocking ” the petrous. Almour and 
Kopetzsky devised an operation for draining the petrous apex. Ramadier and Frenckner 
suggested others. These attacks on the apex are more adapted for the prevention 
of meningitis than for its cure, but they have all added to our knowledge of the surgical 
possibilities of the petrous bone, and have helped greatly to simplify the first of our tasks 
—the elimination of the focus. 

In the establishment of drainage we failed for a long time because of our faulty tactics, 
We sought an anatomical approach, and ignored the physiological aspect. We tried to 
drain accumulations, rather than to re-establish the normal circulation of the cerebro- 
spinal fluid. 

In one instance, as I have said, we had a brilliant success; that was in translabyrinthine 
drainage for meningitis of labyrinthine origin. But here many factors were in our 
favour. The very fury of the meningeal invasion drove us to early operation: to operate 
before the fluid was heavy with protein. Looking back on our results, we may ask whether 
the real reason for our success was not the perfect elimination of focus provided by the 
operation; not only elimination of focus in the bone, but also prompt removal of a 
massive dose of highly infected fluid in the cisterna pontis. We must remember that the 
arachnoid mesh in the internal meatus is extraordinarily fine; so fine, that some local- 
ization of infection is likely to happen here; Politzer describes a “ chronic abscess ” of the 
internal meatus. Another valuable aid is the free flow of fluid into the labyrinth, which 
must help to wash out any organisms lurking in the bony recesses. It was often noticed 
that when there was no free rush of fluid on breaking through into the internal meatus, 
the operation usually failed. 

George Jenkins worked out a method of intrathecal lavage which, in his hands, some- 
times gave excellent results. Unfortunately, the difficulties of an elaborate technique 
prevented its general adoption. Some patients survived after mastoidectomy and contin- 
uous lumbar drainage. Drainage of the cisterna magna was often tried. As far as I 
know, no patient survived this. Incidentally, it is not conclusive proof that because a 
patient survives an operation, that operation has necessarily saved him. 

Incisions of the membranes and the insertion of drainage tubes into the lateral cistern 
were useless. In the belief that the great difficulty of drainage was due to loculation by 
adhesions, some surgeons tried to break them down by intrathecal injections of air and of 
acetylene. A few good results were claimed (as I have suggested, the power of survival 
of some patients is remarkable), but after a short time nothing more was heard of the 
method; which speaks for itself. 

Our tactics were all wrong. Dixon and Halliburton had shown us that the cerebrospinal 
fluid is formed by the choroid plexus. Weed, and his co-workers, proved that it is 
absorbed into the blood-stream by the arachnoid villi, and if the arachnoid villi are 
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blocked absorption is prevented. We know, too, that the fluid not only passes from the 
ventricles into the main pi-arachnoid spaces, it also percolates the whole brain substance 
by way of the perivascular sheaths. 

As meningitis is an inflammatory reaction, the cerebrospinal fluid is quickly loaded 
with cells and coagulable protein, which block the exits of the arachnoid villi, and also 
obstruct the perivascular sheaths of the deep vessels. The physiologists know the answer. 
Massive intravenous injections of hypotonic saline increase the flow of cerebrospinal fluid. 
Kubie applied this clinically and showed that it was possible to wash out the meninges 
from within, removing the surplus by repeated lumbar taps. This method has the 
further advantage that it dilutes the protein-laden fluid; that the pi-arachnoid space is 
kept open by the free flow, and the risk of loculation is diminished. Further work along 
these lines should solve the difficulty of drainage. 


COUNTER-MEDICATION 


Here the difficulty was not of our making. The choroid plexus put up a barrier which 
was, for a long time, insuperable. The only chemical antiseptic which it would sanction 
was hexamine, and that was quite useless. Hexamine only acts as an antiseptic when 
it breaks down, and it does not break down in the cerebrospinal fluid. 

Sera and antitoxins were rejected unhesitatingly by the slonie. Intrathecal injection of 
antitoxin succeeded often in tetanus and meningococcal meningitis, but the same method 
failed pretty consistently in suppurative meningitis. 

Intrathecal or intracarotid injections of substances such as mercurochrome and bile- 
salts may possibly have destroyed the organisms; unfortunately they usually also 
destroyed the patient. 

A more promising line of attack was again suggested by the work of the physiologists. 
As hypotonic saline increases the flow, so hypertonic saline intravenously, or even massive 
depletion by magnesium sulphate enemas, will draw off cerebrospinal fluid (probably to 
the extent of reversing the current in the perivascular spaces) and shrink the brain. As 
we know, the Monro-Kellie doctrine lays down that the contents of the cranial box must 
always remain the same in. bulk, so the loss of cerebrospinal fluid must be compensated 
by an increased blood volume. Accordingly attempts were made by salt-depletion and 
intravenous transfusion of immune blood, to overwhelm the resistance of the choroid in 
a “thirsty” brain. This work was still in progress when the discovery of the sulphon- 
amides gave us a powerful antiseptic which could traverse the barriers, and so solved the 
outstanding difficulty of chemotherapy. 


THE MANAGEMENT OF A CASE OF OTITIC MENINGITIS 


The fact that a patient has otitis and meningitis is not proof that the meningitis is 
due to the otitis. 

There is one group of cases, usually in children, when meningeal symptoms and acute 
otitis media are practically simultaneous. These fulminant cases are not, in my opinion, 
cases of otitic meningitis. They are blood-borne invasions which strike both the meningeal 
— and the middle ear. It is probable that the organisms to a large extent reach 
the meninges by way of the middle-ear vessels, through the preformed paths which exist 
in the petrous temporal, but the meningitis is not, strictly speaking, otogenous or otitic. 

If we accept this view in such cases, we will refrain from surgery in the early stage, 
because there is no focus in the temporal bone to eliminate, and pin our hopes on chemo- 
therapy. If the drum bulges, we shall incise it, and if, later on, we find a definite mastoid 
suppuration, we shall regard it as a fixation abscess and drain it as such. But the rules 
of treatment laid down for otitic meningitis do not apply, because these cases are not due 
to middle-ear infection. 

Again, it is not impossible for a patient with an otitis media to have, independently or 
otherwise, meningococcal or tuberculous meningitis. The cerebrospinal fluid will give 
us the evidence. 

Further, a patient with otitis media may have, often does have, accessory sinus suppura- 
tion, and there is always the possibility that his meningitis may be due to his sinus 
suppuration, not to his ear. 

The diagnosis of established meningitis is generally easy. The signs are those of acute 
and increasing intracranial pressure with severe toxemia. 
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Usually the onset is sudden, after a day or two of vague and ominous discomfort. It 
is our ambition to detect the condition at its earliest, and not to await the classical 
syndrome—which, as is often the case with classical syndromes, is the prodrome of 
approaching death. 

Headache and pyrexia are the first and the most constant warnings. We can make a 
clinical rule that no patient with an uncomplicated mastoid suppuration has any right 
to have a headache. He may have pain in the ear or radiating from it, but pain not so 
localized should always raise the suspicion of intracranial irritation. Pyrexia is nearly 
always an early sign. Slowing of the pulse is uncommon. Some stiffness of the neck is 
usual and early, but it is not always found even in advanced cases. Probably the severity 
varies with the extent of invasion of the posterior fossa. 

Some congestion of the discs is common and early. My personal experience is that it 
is present in a considerable majority of cases. Vertigo and nystagmus are not unusual, 
even in cases where there is no labyrinth lesion. I have never been able to fit them into 
any set “nets to my own satisfaction, or to correlate them definitely with other findings, 
but Eagleton, whose opinion no one can afford to neglect, definitely states that: 

(1) Absent response to the cold caloric test of the opposite ear in the upright position, 
with positive response in the horizontal position, is produced by increased pressure. 

(2) Absence of response to the cold caloric test with good hearing is due to exudate 
in the pi-arachnoid prolongation around the 8th nerve. 

(3) Irregular nystagmus with good hearing indicates posterior fossa effusion. 

(4) Irregular attacks of vertical nystagmus indicate effusion around the bulbar region. 

Focal signs, when present, are usually caused by a loculated collection. These collec- 
tions enlarge fairly rapidly, and as they enlarge they leak, for the barrier adhesions are 
weak and imperfect. The commonest site for them is said to be either above the tegmen, 
or in the posterior fossa, internal to the bend of the lateral sinus. Above the tegmen 
they may cause quadrantic hemianopsia by pressure on the optic radiation. I have seen 
such a collection in the region of Broca’s convolution give an excellent imitation, from 
the neurological aspect, of an increasing middle meningeal hemorrhage. 

The determining fact in our diagnosis is the result of the lumbar puncture, and lumbar 

uncture should be done in every case where there is the least suspicion of meningeal 
invasion. 

It should be done carefully, for there can be no doubt that sudden death has followed 
excessive withdrawal of fluid, although we do not really know how, exactly, death in these 
cases was caused. Also, it is probable, that excessive withdrawal of the fluid, if bacteri- 
zmia is present, can actually induce a meningeal invasion. The slow withdrawal of 
2-3 c.c. can do no harm, and that amount is quite enough for the pathologist. 

We want information, above all, about the cell content; then the bacteriology if any. 
The albumin and sugar content are fhore interesting than important. The estimation 
of chlorides is more valuable for prognosis than for diagnosis. The lower the chloride 
content, the worse are the patient’s chances. We want to diagnose and treat the condition 
before the chlorides fall. 

In special cases diagnosis is made difficult by causal or concomitant conditions. 

(1) Septic thrombophlebitis of the lateral sinus seldom causes meningitis unless it is 
left untreated for far longer than is usual now. Even in such untreated cases, cerebellar 
abscess is the more usual sequel. But sinus thrombosis and meningitis do sometimes 
occur together, and at quite an early stage. 

I have seen three such cases in the last two years. In all of them the focus of infection 
was in the petrous. In two of them the thrombus was at the junction of the superior 
etrosal and lateral sinuses. Probably in all three cases thrombosis and meningitis were 
Coch due to the petrous infection, not to each other. Cases have been reported in which 
sinus thrombosis accompanied suppurative labyrinthitis (I have seen two such cases), and 
in such cases there is a great risk that the sinus condition may be overshadowed by the 
more urgent and dramatic signs of meningeal invasion. 

It is a possibility which we must always remember, for however efficiently we deal with 
the petrous or the labyrinth, however vigorously we administer sulphonamides, all will 
be in vain if we overlook a spreading infection in the lateral sinus. 

(2) Brain abscess: It is reasonable to assume that a brain abscess starts like any other 
abscess, with exudation of fluid and infiltration of leucocytes. It starts, in fact, as am 
encephalitis and it must be accompanied by meningeal reaction. Borries has shown that 
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a clearing fluid and increasing symptoms are diagnostic of brain abscess. If, at the first 
suspicion of encephalitis we attacked the focus and treated the condition as we should 
treat a meningitis, we would stand a good chance of arresting the further development 
of an abscess. 

The leaking brain abscess is quite different. It is uncommon, but it happens. Dan 
McKenzie and Broughton Barnes described cases in which recurrent attacks of meningitis 
were caused by cerebellar abscesses. A cerebral abscess which leaks into the ventricle js 
nearly always fatal, but Jenkins saved one by intrathecal lavage. In these cases, the 
abscess usually develops silently, and is only found when the onset of meningitis demands 
operation, 

(3) Labyrinthitis and meningitis: If a patient with labyrinthine suppuration, total loss 
of hearing on the affected side and nystagmus of destruction, gets pyrexia and a headache, 
he has got meningitis. The patient with latent labyrinthitis (so-called) is more difficult, 
In plain English “latent labyrinthitis” means that the patient has had an attack of 
suppurative labyrinthitis, which has been diagnosed as a “ bilious attack” or “ gastric 
influenza”, and has recovered with a dead (and infected) labyrinth. If months, or years, 
later the organisms invade the meninges by the internal auditory meatus, there will be no 
warning labyrinth storm. The first signs will be the signs of meningitis. 

In this way, too, a patient who has suffered labyrinth destruction from a fractured base 
may get a meningitis without warning from an acute otitis media and invasion through 
the unclosed fracture line. 

In every case of meningitis we should investigate the labyrinth by the caloric test and 
hearing tests (making sure for these tests that the opposite ear is efficiently masked by a 
noise box or other method). 

(4) Petrositis: The difficulty here is that we may pay too much attention to the localized 
5th nerve pain around and behind the eye, and too little attention to the fact that the 
patient is getting more generalized headache. Pyrexia and extension of headache are our 
warning signs. When we find them we should certainly do a lumbar puncture and 
probably we should operate. 

TREATMENT. 

Our diagnosis is made, and as far as possible that diagnosis has included the source of 
infection. 

It is frequently said that “sulphonamides have revolutionized the treatment of otitic 
meningitis.” This is an unhappy example of that chronic looseness of statement for which 
our profession is so justifiably notorious. Sulphonamides have done nothing of the kind. 
They have enormously improved our results, but the principles of treatment are the same. 
What has happened is that we have another, and most valuable, weapon to our hand. 

The sulphonamides are most efficient in the tissue fluids and the blood; they are at 
a disadvantage in bony spaces, and they are almost powerless against a collection of pus. 
Our first duty is still to eliminate the focus. As Jansen said many years ago: “ The first 
sign of meningitis is the last call to operate.” 

In meningitis of labyrinth origin I feel that the right course still is to open and drain 
the labyrinth, and to complete the operation by breaking through into the internal 
auditory meatus. With further experience of chemotherapy we mav be able to modify 
this. We know that sulphonamides freely enter the cerebrospinal fluid, and that there 
is free communication between the cerebrospinal fluid and the perilymph. In fact, the 
labyrinth is a bony space in which, against the usual rule, sulphonamides should be able 
to act well. For this reason, we may hope that in the future manv cases of labvrinthitis 
will be cured by chemotherapy, and that the need for opening the labyrinth will be excep- 
tional. But when labyrinthitis has advanced to meningeal invasion, I do not think we 
can take any risks until we know far more. There is a definite focus and that focus must 
be eliminated. The final step—opening the meatus—is simple and rapid, and we should 
take it. The stakes are too high for us to omit any precaution. : 

The actual method which T have usually followed is that of West and Scott—opening 
the vestibule and the external canal. and then entering the internal meatus through the 
fundus of the vestibule. If this is done with a small, very sharp, gouge, held firmly with- 
out tilting, and if we are careful to avoid any pressure against the upper border of the oval 
window, it is usually possible to avoid the facial nerve. A few strands of silkworm gut 
can be put into the meatus for drainage, but if the flow of cerebrospinal fluid is encour- 
aged by intravenous hypertonic saline, I do not think it is necessary. 
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In the majority of cases the only evident focus is the infected middle ear and mastoid. 
Here our right course is to explore the petrous by a route which will give us a good 
exposure of the lateral sinus and the dura of the posterior and middle fossa, The methods 
of drainage suggested by Almour and Kopetzky, Frenckner and Ramadier, apply to 
collections localized in the petrous, and are unsuitable for the extending infection. If 
we have any clinical evidence as to the state of the petrous, so much the better. If an 
expert radiologist is available his help may be most valuable, but once meningitis has 
appeared we are not justified in delaying operation to get a skiagram. , 

Unless the labyrinth is involved, a radical mastoid is not usually needed. I start with 
a wide epitympano-mastoid operation and free removal of the outer attic wall, and clear 
the cells as far as possible before exposing the dura. The lateral sinus is exposed up to 
and beyond the entrance of the superior petrosal, then the tegmen is removed and the 
squamous temporal freely resected. Next the bone of Trautman’s triangle and the 
posterior margin of the petrous are attacked. My greatest difficulty is always in stripping 
the dura over the superior canal. I have found the curved-on-flat end of a Hill’s septal 
clevator the most comfortable weapon. Another spot which is sometimes difficult is the 
outer extremity of the petrous angle. A suboccipital puncture sometimes helps to make 
the brain more manageable. J have never done a ventricle puncture as a hel » to the 
cperation, but I see no reason why one should not do so in a suitable case. There can 
be no risk of infecting the brain tissue thereby, as the brain is already percolated by the 
infected cerebrospinal fluid. 

The dura is stripped up to the — and posteriorly to the lip of the internal meatus. 
It can then be thoroughly examined—the dura of the cerebellum on the posterior petrous 
aspect should be inspected too. Unless there is an encysted collection of fluid or evidence 
of an abscess, the dura should not be incised. it is quite useless to do it for drainage, as 
the brain sits down firmly in the hole and blocks it. The upper and posterior surfaces 
of the petrous are carefully examined, and any softened or inflamed bone is cut away. 
Any abscess in the bone can be opened with a curved curette. If pus is found a rubber 
dam drain should be put in and the wound kept widely open with rubber packing. 

During the operation pieces of bone should be put into broth for the pathologist. As 
far as possible these pieces should be blood free, because blood will hinder the growth of 
pneumococci. A swab from the nasopharynx will often reveal the causal organism, 

Also, during the operation, an assistant should give an intravenous injection of half- 
strength normal saline, about 500 c.c. for an adult; a lumbar or suboccipital tap should 
be done and as much cerebrospinal fluid as possible drawn off. 

Chemotherapy should be started as soon as the vomiting from the anesthetic has 
passed. If the organism is known the appropriate sulphonamide should be given. If 
it is not known, pending the pathologist’s report, it is probably well to give sulphapyridine, 
which has wider activities than sulphanilamide. It should, of course, always be given for 
pneumococcal infections; for streptococcal infections sulphanilamide seems better. 

To get the best results from sulphonamide treatment we should have the help of the 
physician and the pathologist. We must know what the organism is; what is the con- 
centration of the drug in the blood serum and in the cerebrospinal fluid; and we must 
watch the blood-count and the urine. Too often, as far as chemotherapy goes, we fight 
with one hand tied behind our backs because, before he comes to operation, the patient 
has endured a long, futile and dangerous medication with too small doses, perhaps of the 
wrong drug, spread over too long a period. His symptoms have been masked, his white 
cells already lowered, and he has already had so much of the drug that we cannot risk 
the heavy loading dose necessary for saturation. 

After-treatment consists of full sulphonamide dosage, lumbar puncture as long as 
headache persists, and hypotonic saline intravenously until the cerebrospinal fluid has 
cleared. 

Complications in our field are unusual, but there is one, and a new one, which occa- 
sionally eccurs. That is, recurrence of meningitis after the patient is apparently cured. 
I have seen one case; in this the attack was more spinal than cerebral, and was probablv 
due to the rupture of an encysted collection in the spinal theca. The patient recovered 
on sulphapyridine. The original lesion was a pneumococcal petrous, plus superior petrosal 
sinus invasion. 

To sum up: The cardinal principles of the treatment of otitic meningitis are surgical 
intervention; the establishment of drainage and the application of chemotherapy. | By 
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the combination of these three, our results have been enormously improved, and we can 
hope for still cig improvement. 


Discussion.—Mr. EF. D. D. Davis said that in his Address the President stated that 
patients died of Bi Bane and not of the local condition of the brain; but many 
patients died from a disturbance of the medullary centres, hence the Chey ne-Stokes 
breathing. In the early stage of septicaemia before there were actual signs of 
meningitis, organisms might be found in the blood, but at a later stage these organisms 
disappeared and that fact made the diagnosis of a blood- borne infection uncertain. The 
earliest possible diagnosis of threatened meningitis was most important. Severe headache 
following an operation for acute mastoiditis with a rise of temperature Was one of the 
early signs. Infection spread from unopened retro-facial air-cells to the cancellous 
bone surrounding the bony labyrinth then through the posterior wall of the petrous 
bone to the posterior fossa. This route was more common than petrositis w hich, in his 
experience, Was very rare. 

The speaker was satisfied that rigidity was due to the spread of suppuration to the 
interpeduncular or basal cistern. ‘There were cases of meningitis on the cortex of che 
brain with no rigidity at all and if one waited for rigidity the chance of saving the 
patient would have gone. Rigidity in his experience was a late sign and he had not 
seen a case of really marked rigidity recover. He was sure it was not an early sign. 
An early diagnosis can be obtained by repeated examination of the cere brospinal fluid. 
If after eradicating the septic focus by a complete mastoid operation exposing the 
dura of both fossw the cerebrospinal fluid showed that the meningitis was progressive 
then he would perform a translabyrinthine drainage operation. 


Mr. T. B. LAYTON said that he was quite in agreement with Mr. Davis about rigidity 
in the meningitis of chronic ear disease. In that condition one should not wait for 
rigidity to appear. But in meningitis of the acute ear disease one should not wait 
for anything else. That was the difference between the two. 


Mr. MUSGRAVE WOODMAN said-that he was interested in the President’s opinion that 
these cases, when they died, died from septicemia. He wondered whether that applied 
also to pneumococcal meningitis. Some of the cases of pneumococcal meningitis, if 
not all of them, started from the ear, and they gave the otologist the greatest trouble 
because of the loculation within the ‘me ninges. 

He had never had occasion to do the translabyrinthine operation, although he once 
had a case which was clearly labyrinthine in origin—a simple mastoid which ten days 
after operation suddenly lighted up with violent vomiting and acute nystagmus. He sent 
the case to Sir William Milligan, who operated with some slight help from himself. 
The patient recovered, but with a total and complete facial paralysis. 

He thought that the’ regimen laid down by the President was likely to eliminate the 
operation of translabyrinthine drainage. Provided the same result could be obtained 
without that operation, he was of opinion that it should not be done. So far as chemo- 
therapy was concerned they were badly handicapped by the very small doses administered 
before the surgeon had a chance of seeing the patient. 


Major ScoTT STEVENSON said that it was quite wrong to state that chemotherapy 
properly administered had not revolutionized the treatment. The ineffective amount of 
chemotherapy that so many patients received was quite a different story. Chemotherapy 
should come first and surgery second, but the chemotherapy ought to be under the 
direction of the otologist. The chief point was early diagnosis. He wondered what 
was the criterion in the diagnosis of meningitis. \When he looked up the cases recorded 
by Neumann, for example, he found that he had 22 recoveries out of 59 cases, but of 
these 22, 16 showed a sterile cerebrospinal fluid, and the question was whether they 
were really cases of true meningitis or not. The first essential was early diagnosis, 
the second was chemotherapy, and the third was removal of the septic focus after 
chemotherapy had been started in adequate doses. 


Mr. TERENCE CAWTHORNE agreed that chemotherapy should be instituted before the 
operation and he added that if circumstances permitted, the drug should be given the 
chance of reaching the optimum level in the blood before operating. They had all seen 
cases in which the complications of the otitis media had been cloaked by insufticient doses 
of the drug, and it had been shown that in some cases small doses increased the resistance 
of the organism to the drug. Thus it was important to institute chemotherapy rigorously 
and thoroughly, and he endorsed the President's suggestion that cases should always 
have the serum and cerebrospinal content of the drug estimated. He felt that the con- 
centration to be aimed at in meningitis was 10 mg. per too c.c., and this meant large 
doses. The possible danger of large doses should be no deterrent when dealing with 
a disease from which the patient would probably die unless large doses were given. 
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From the surgical angle there were three types of otitic meningitis: (1) Meningitis 
which occurred in association with the virgin ‘ear; (2) meningitis which occurred with 
the chronic ear; and (3) meningitis which occurred in the previously operated ear. 

With meningitis and the virgin ear, he felt very strongly that no surgical procedure, 
apart from paracentesis should be unde rtaken. If more than this were done, fresh 
avenues of infection were likely to’be opened up. In the case of meningitis in an ear 


that had been suppurating for two or more weeks there was the probability of diseased 

S done keeping up the infection, and it would be necessary to undertake an extensive 

d operation on the lines suggeste d by the President. Drainage of the internal auditory 

: meatus he thought should be only undertaken for those cases in which the infection had 

> clearly spread from a previously dead labyrinth. He had occasion to treat a patient 

: some few months ago who had meningitis and a history of long-st inding ear discharge 

: and a dead labyrinth. At operation an obviously long-established fistula in the external 

; canal leading to a pus-filled cavity was found. The history suggested an attack of 
labyrinthitis some eighteen months previously. This case was drained through the 

, internal auditory meatus and made a complete recovery. Two days after the operation 

; he gradually developed a facial paralysis which passed off in six weeks. 

, Of the third class of case, namely, patients who had recovered from previous mening- 

t itis and got a second attack he had seen two ex xamples. Both had been treated in the 
original attack by a combination of chemotherapy and surgery, and they both recovered 

: from the second attack on chemotherapy alone. 

, It is likely that this class of case may become increasingly frequent. 

3 The decision to withhold surgery in otitic meningitis was often difficult to make and 
only an otologist was qualified to make it. 

; Major C, A. HUTCHINSON put in a plea for early diagnosis with bacteriological control 


t of the infection, because he, too, was certain that the appropriate form of sulphonamide 
was much more effectual to the particular infection present than one chosen at random. 
Sulphonamide was often used irrespective of whether the infection was streptococcal or 


t pneumococcal and in useless minimal doses. 
1 At his hospital a bacteriologist was brought in at the earliest possible moment to 
I decide which sulphonamide should be used, and this was started at once if possible. 
E Meanwhile appropriate surgical treatment was adopted. As soon as the patient came 
round from the anzsthetic, the proper sulphonamide treatment as predetermined was 
e at once recommenced and massive doses were given. Two signs of intolerance had 
s been noticed—more so in some types of sulphonamides than in others—i.e. certain blood 
t dyscrasias and gastritis. 
Major T. A. CLARKE felt that the earlier part of the discussion might lead to some 
C unnecessary surgery, particularly in early infections. Surely, he said, the purpose 
| of surgery was to deal with localized suppuration and to drain it; unless the case was 
- one of chronic aural suppuration or of acute otitis media with established suppuration, 
d surgery was not indicated. They had all had cases with meningeal reaction in which 


they had widely opened the mastoid at an early stage of otitis media, the patient getting 
better ; but it was possible that the patient recovered in spite of and not because of 


the operative interference. 

\ Dr. HvuGo FRey said he did not believe that there was any essential difference between 
e acute and chronic cases from the point of view of their meningitic consequences. 
t In the chronic cases—and this held good not only for meningitis but for other complica- 
d tions, as, for example, sinus thrombosis— the complication which appeared was a con- 
tf sequence not of the old infection but of an acute exacerbation, due to a new superadded 
\ infection, or, if they preferred, the sudden development of a new virulence in the 
he existing bacteri: 1, the reason for which was not known. If operation were carried out 
1 on a case of chronic suppuration in which there were some evidences of complication 


there would be found almost always in the operation signs like acute changes in the 
mastoid bone. ‘Therefore he was of the opinion that from the etiological aspect as 


x well as the therapeutic outlook, there was no real difference between the acute case and 
: the chronic case which, as soon as it produced a complication, came under the same 
a heading as the acute. 

e The PRESIDENT said he was not convinced that the rigidity of ee neck had anything 
y to do with the bacteriological aspect. He felt that this, as Mr. Davis had pointed out, 
‘Ss was a question of the anatomical distribution of the main fluid mass and of the site 
ie of greatest pressure, but confessed that he had not thought of its relation to the 
e interpeduncular space. Mr. Woodman had spoken of the possibility of loculation. He 
h himself had a case of recurrent meningitis from a pneumococcal petrositis, but the 


recurrence appeared during an air-raid over the week-end and a full examination of 
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the cerebrospinal fluid was not made. The organisms looked like pneumococci, but 
they were not cultured or grouped on the second occasion. The patient re covered on 
sulphapyridine. Major Scott Stevenson believed in chemotherapy first and surgery later. 
The great objection to that was that the pathologists and the chemists told them that 
chemotherapy was at its very worst in a bony cavity, and in the bony spaces where the; 
were at work the sulphonamides were practically powe *rless against a collection of pus. 
He was all in favour of using chemotherapy and of sticking to chemotherapy in cases 
where there was no focus to eliminate; but where there was a focus they could only sive 
chemotherapy a fair chance by first eliminating that focus, From that point of view 
the question raised by Mr. Cawthorne about starting with chemotherapy before attack- 
ing the focus did not arise. Otitic meningitis was a surgical emergency, and there was 
no time to start the sulphonamides. He preferred to get rid of the focus straight away— 
it made a difference only of a few hours—and then proceed to the sulphonamide adminis- 
tration. 

He too had seen a recurrence in previously davcated cases He had seen only one 
case of labyrinthine invasion in an old mastoid cavity apparently healed; all the other 
cases of recurrent mastoiditis with meningitis had been petrous infections. One of the 
first petrous infections that he recognized and treated as such was a case of this kind. It 
was a boy who had been ope rated on successfully four years previously and then yr ee a 
recurrence of discharge and meningitis : an abscess was found in the petrous far back 
on the posterior margin. A similar thing happened in a recent case. \ patient who had 
undergone a successful Schwartze mastoid operation turned up about five years later with 
recurrence of discharge, and violent headache, which rapidly passed into meningitis; 
he developed a lateral sinus thrombosis as well, but made a good recovery. 

The President agre ed with what Major Hutchinson had said about the need of identi- 
fying the organism they had to attack if the sulphonamides were to be given a 
fair chance. One speaker {Major Scott Stevenson) had Y gf oo whether Neumann’s 
cases were really meningitis because a large number of them had a sterile cerebro- 
spinal fluid. If a patient had got an increase of pressure, an increase of cells, and a 
headache, he had got meningitis, and he did not see why the surgeon should wait until 
he had got organisms as well before making a diagnosis. Meningitis was a clinical and 
a pathological entity; a group of symptoms associated with a reaction of the meninge 
against an infection. If that infection could be treated while the meninges were still 
able to put up a good resistance so much the better for both the otologist and his patient. 
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Section of the History of Medicine 
President—J. F. Hatts Datty, M.D. 


[November 5, 1941] 


The Foundation of the Polish Medical Faculty within the 
University of Edinburgh, Scotland 


By Professor A. T. Jurasz 
Dean of the Pelish Medical Faculty 


The Presipenr, in introducing Professor Jurasz, said the Section was celebrating a 
historic occasion. Professor Antoni Jurasz was born in Heidelberg. He was a son of 
Professor Jurasz who held the Chairs of Laryngology in the Universities of Heidelberg, 
Lwow and Poznan. His mother was Caroline Gaspey, a daughter of Dr. Thomas eer 
lecturer in English in the University of Heidelberg. He studied at Heidelberg, London, 
Kénigsberg, and Leipzig so that he had had a large experience. Before the war Professor 
Jurasz was President of the Society of Polish Surgeons, President of the Society of Sur- 
geons and Orthopedists of Western Poland and President of the Red Cross of Poland. He 
would tell them of the foundation of the Polish Medical Faculty at Edinburgh University, 
the first Polish medical school to be established outside its own country, which, it had been 
hinted, would be the precursor of a good many more. The occasion was unique and 
historic because of this fact. 


STRESZCZENIE REFERATU, WYGLOSZONEGO PRZEZ PROF. DR. A. JURASZA 
w dniu 6.X1.1941 r. w Roval Society of Medicine, w Londynie 


Dzigkujac na wstgpie za zaszezyt zaproszenia go do Royal Society of Medicine dla 
wygloszenia referatu w Sekcji Historii * Royal Society of Medicine”, prof. dr. A. Jurasz 
zaznacza, iz mniejwigce) przed 12 laty mial juz zaszczyt przemawiac w tym Towarzystwie 
na temat, zaczerpnigty z jego specjalnosci, a wige chirurgii, a wlasciwie—urologii. Obecnie 
tematem referatu jest historia powstania Polskiego Wydzialu Lekarskiego w Edynburgu. 

Po naszkicowaniu okolicznosci, w ktérych we wrzesniu 1939 r., Polska, napadnigta 
przez wojska Hiltera, po bohaterskiej] obronie, ulegla przewazajacej militarnej_ sile 
niemieckiej, prof. Jurasz przechodzi de bardziej] szczeg6lowego omdéwienia tych systema- 
tyeznych i celowych przesladowan, ktorym ulegaja od dwoéch zgéra lat, nauka i kultura 
polska na ziemiach okupowanych przez najezdzcow. 

Zamkniecie wszystkich szk6t wyZszych i Srednich, obrabowanie wszystkich zakladéw 
naukowych i bibljotek w Polsce, uwigzienie setek profesor6w uniwersytet6w w Krakowie, 
Warszawie, Lwowie, Wilnie i Poznaniu—wszystko to w  oswiadczeniu Generalnego 
Gubernatora ziem okupowanych, Franka, znalazlo nastepujaca motywacje: “ Narod 
Polski nie potrzebuje wyksztalcenia. Elementarne szkoly sa najzupelnie] wystarcza- 
jace. Wyzsze zaklady naukowe w Polsce nigdy nie zostana ponownie otwarte. Polska 
natomiast bedzie “ pustynia intelektualna Postepujac w mysl tej barbarzynskiej zasady 
Niemcey usilujg wyplenié w Polsce to wszystko, co reprezentuje jej wiedze, jej kulture 
duchowa, jej sztuke i literature. O systematycznosci, z jaka Niemcy przeprowadzaja 
rabunek polskich zaklad6w naukowych, bibljotek pracowni, Swiadezy, iz na_ czele 
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specjalnych komisji przybylych do miast uniwersyteckich, celem wywiezienia do Niemiec 
badz calych dzialéw bibljotecznych, badz tez calkowitych urzadzen zaktadéw naukowych 
Instytut Fizyczny przy Uniwersytecie Warszawskim/ stali profesorowie niemicccy, 
positkujacy sig dawnymi rachunkami firm niemieckich, kt6re dostarczaly do Polski aparaty 
i dziela naukowe. Dzialajac wiec przy pomocy teroru, oboz6w koncentracyjnych, grabiezy 
i rzekomych “ konfiskat , Niemey daza Swiadomie do obrécenia Polski w “ pustyni¢ 
intelektualna ”. 

Przechodzac do historii powstania Polskiego Wydzialu Lekarskiego w Edynburgu, prof. 
dr. A. Jurasz szczegdtowo omawia okolicznosci, w jakich zrodzila si¢ ta mysl. 

W czerwcu 1940 r., po katastrofie Francji, czgs¢ wojsk polskich znalazla sig w Wielkiej 
Brytanii, a Scislej méwiac, w Szkocji. W jednym z oboz6w znajdowala si¢ znaczna ilos¢ 
polskich lekarzy wojskowych. Putkownik Irvin Fortescu, kt6éry by! w6wczas oficerem 
wiadzami brytyjskimi a dowéddztwem wojsk polskich w Szkogji, 
stwierdziwszy, iz w okresie reorganizacji wojsk armii polskie] nie wszyscy lekarze polscy 
znajda zatrudnienie, wystapil z propozycja by lekarze specjalisci udali sig na pewien 
czas do wojskowego szpitala w Edynburgu na staz oraz dla nawiazania_ pierwszych 
kontakt6w z miejscowym Swiatem lekarskim. Komendantem szpitala wojskowego /Castle 
Military Hospital/ w Edynburgu byt pptk. prof. Crew, ktory nietylko zaakceptowal ten 
projekt, lecz nastgpnie, dowiedziawszy si¢ iz pomigdzy przebywajacymi w Szkocji polskimi 
lekarzami wojskowymi znajduje si¢, z jednej strony, znaczna_ ilosé prefesoréw 
wyktadowcéw_ polskich =wydzialow medycznych—z_ drugiej strony—znaczna __ilos¢ 
absolwent6w i student6w polskich wydzialé6w lekarskich, wystapil z projektem, by w 
porozumieniu z fakultetem medycznym Uniwersytetu w Edynburgu, utworzyé Polski 
Vydzial Lekarski przy tymze Uniwersytecie, dajac ta droga moznos¢ profesorom i 
wykladowcom polskim kontynuacji ich pracy naukowej, zaS absolwentom i studentom 
ukonczenia ich studjow lekarskich. 

Projekt ten znalazt aprobate polskich wladz wojskowych, a Szef Stuzby Zdrowia | 
Korpusu, stacjonujacego w Szkocji, ptk. dr. Kurtz, popierany przez generala Kukiela, 
dowédcg Wojsk polskich w Szkocji, wystosowal raport do Naczelnego Wodza w Londynic 
z przedstawieniem cate] sprawy. Szef Stuzby Zdrowia Sztabu Naczelnego Wodza, plk. dr. 
Gergovich przedstawil sprawe Generatowi Sikorskiemu i uzyskal jego aprobatg. Minister 
Spraw Wewnetrznych, prof. Stanislaw Kot, uznajac wielka doniostos¢ dla nauki polskiej 
utworzenia Wydzialu Lekarskiego w Edynburgu, udzielil entuzjastycznego poparcia cate] 
sprawie i, na podstawie uchwaly Rady Ministrow 22 pazdziernika 1940 r. upowaznit prof. 
dr. A. Jurasza do pertraktacji w imieniu Rzadu w= sprawie utworzenia 
Polskiego Wydziatu Lekarskiego przy Uniwersytecie w Edynburgu. 

Przedstawiona przez pptk. prof. Crew Wydzialowi Lekarskiemu w Edynburgu sprawa 
utworzenia Polskiego Wydzialu Lekarskiego przy tym Uniwersytecie, zostala przez 
Dziekana tego Wydziatu prof. Sydney Smith i caty Wydzial jednomysinie zaakceptowana. 
Rektor Uniwersytetu Sir Thomas Holland, rowniez i Senat Uniwersytecki wyrazili swa 
aprobate. 

Rozpocz¢ly si¢ petraktacje, w ktérych ze strony polskiej uczestniczyt Komitet Organi- 
zacyjny w osobach: prof. Jurasz—przewodniczacy, czlonkowie: prof. J. Fegler /Krakéw/, 
rof. W. Koskowski /Lwow/, prof. Lakner /Poznati/, prof. Rogalski /Krakéw/, prof. 
ostowski /Lwéw/, oraz Szef Stuzby Zdrowia Armii Polskiej ptk. dr. Gergovich. 

W dniu 24 lutego 1940 r. umowa, dotyczaca utworzenia Polskiego Wydzialu Lekar- 
skiego przy Uniwersytecie w Edynburgu, zostala podpisana pomi¢dzy Rzadem Polskim a 
Uniwersytetem Edynburskim. 

W dniu 22 marca 1941 r. w obecnosci Prezydenta Rzplitej i przedstawicieli Rzadu 
Brytyjskiego, Miasta Edynburga, wladz uniwersyteckich, odbyla si¢ uroczysta inauguracja 
Polskiego Wydziatu Lekarskiego w Edynburgu. 


Spis profesoréw i wykladowcéw Polskiego Wydzialu Lekarskiego 


prof. dr. A. Jurasz /Dziekan chirurgia Uniwers, Poznan 
prof. dr. J. Fegler fizjologia a Krakow 
prof. dr. W. Koskowski farmakologia ” Lwow 
prof. dr. L. Lakner stomatologia Ps Poznan 
prof. dr. T. Rogalski anatomia Krakow 
prof. dr. J. Rostowski neurologia i psychiatrja _,, Lwoéw 


prof. dr B. Nowakowski higiena is Wilno 
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doc. dr. A. Elektorowicz radiologia Uniwers, Warszawa 
doc. dr. A. Fidler choroby wewnetrzne # Warszawa 
doc. dr. M. Kostowiecki histologia Lwéw 
y doc. dr. E. Mystkowski chemia is Warszawa 
j doc. dr. H. Reiss dermatologia Krakow 
doc. dr. B. Slizynski biologia Krakow 
doc. dr. W. Tomaszewski choroby wewnetrzne “ Poznan 
dr. B. Czemplik lizyka = Poznan 
dr. J. Dekanski toksykologia ‘ Warszawa 
dr. J. Iwaszkiewicz otolaryngologia sé Poznan 
dr. J. Kochanowski radiologia ss Warszawa 
dr. Z. Malkiewicz pediatria es Krakéw 
dr. R. Rejthar metody znieczuiania a Poznan 
i dr, J. Ruszkowski okulistyka iy Warszawa 
| dr. ‘T. Sokotowski chirurgia urazowa Warszawa 
, dr. W. Stocki anatomia patologiczna __,, Poznan 
dr. C. Uhma ginekologia Krakow 


Prof. dr. Jurasz przedstawia warunki pracy w ciagu minionego roku akademickiego 
zaznaczajac, iz odbywata si¢ ona w atmosferze najserdeczniejsze] wspdtpracy z wladzami 
uniwersyteckiemi, wladzami Royal Infirmary, oraz z wladzami municypalnemi. 

W ubieglym roku akademickim Wydziat mial 77 stuchaczy, w tym 47 wojskowych, 30 
cywilnych. Absolwentow 30. Tlosé odbytych godzin wyktadéw i ¢wiczen dla roku 
wyniosta ogédtem 640, dla IV, V i Absolwent6w wyklady oraz ¢wiczenia praktyczne w 
klinikach zajely 1114 godzin. Tlosé egzaminéw zlozonych z wynikiem dodatnim dla IV. 
V roku i dla absolwent6w wyraza si¢ w liczbie 90. Pierwszy dyplom lekarski otrzymat 
por. pilot, kt6ry powrécil do swego oddzialu jako pilot. Nowy rok akademicki rozpoczeto 
majac zgora 100 stuchaczy. i 

Koniczac sw6j referat prof. dr. Jurasz stwierdza, iz powstanie Polskiego Wydziatu 
Lekarskiego w Edynburgu jest realnym potwierdzeniem tego, ze nauka jest wlasnoscia 
wszystkich narodéw, wszystkich spoleczenstw w ich dazeniu do tego nowego porzadku 
§wiata, ktory bedzie oparty nie na interesach poszczegélnych jednostek i narodéw, lecz 
calej ludzkosci. Jednoczesnie, sluzac, jako dow6d niezniszczalnej wytrwatosci i Zywotnosci 
polskiej nauki, Polski Wydziat Lekarski w Edynburgu jest czynnym odcinkiem walki o 
Wolnosé Polski i polskie] kultury. 


To-pay my task is to speak on the Foundation of the Polish Medical Faculty within the 
University of Edinburgh. 


Attacked in September 1939 by an enemy who, by his constant reassurances of peaceful 
aims, had lulled the watchfulness of the world, the Poles were the first in Europe to take 
up arms and go forth into an unequal struggle. The formidable war machine of Hitler 
has broken the possibility of organized armed resistance in Poland. Since our military 
collapse Hitler lias declared his second and no less atrocious war on Polish culture, 
science and spirit. He announced through General Governor Franck that: “ The Polish 
slave people have no need for education, the elementary school is more than enough. 
There will never again be a higher institution of learning in Poland, instead there shall 
be an intellectual desert.” 


This announcement was the formal pretext for closing all universities and higher 
schools of every kind; learned societies have been banned; Polish periodicals and books 
have been forbidden. 


To ensure that this time Polish science should not rise again, the greater part of the 
universities’ teaching staffs have been arrested. The example of Cracow has shown us how 
one hundred and eighty distinguished men of science and professors were deported to a 
concentration camp in November 1939. Many died as a result of privation, and their 
deaths have been announced to their families simply by sending them their ashes. The 
professors of Poznan University have met a similar fate, and during the last few weeks 
we have heard of the same crime being perpetrated in the case of the professors of Lwow 
and Warsaw. 
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The Germans have shown great ingenuity in finding justification for killing prominent 
members of the Polish scientific world—one of which is, that the community is responsible 
for the action of the individual member. By adopting this principle they have not hesitated 
to shoot eminent scientists, although they were completely innocent. An _ outstanding 
example is the death of the eminent zoologist, Kopec, known for his studies of insect 
life. 


Very exact reports of what is happening have been received by our former Minister of 
the Interior—Professor Kot—now our Ambassador in Soviet Russia. In one of his 
lectures he has revealed how all libraries have been closed, the contents of many have 
been confiscated, while others have been reopened as German institutions in order to 
serve the cause of the Germanization of Poland. Everything of special value has been 
taken from the museums, galleries and collections and sent to Germany. Even cathedral 
and church treasures have not escaped. It is shameful to have to say that in this criminal 
plunder of our cultural institutions German professors of distinction, who were formerly 
our guests at Scientific Congresses, have taken a very active part. It is significant 
that in some cases these men had with them copies of the receipted bills given to 
them by the German firms from whom the equipment had been purchased originally. 
This explains the exact knowledge these Germans had of what there was to be taken 
away. Names like those of Dr. Augsburg, Professor Miihlmann, Professor Pullhammer, 
Dr. Richter will never be forgotten in this connexion! This systematic and well-prepared 
looting, after hostilities had ceased, has brought no smaller losses on the Polish nation 
than all the aerial and artillery bombardments of Warsaw. 


Another sign of the German hatred of Polish culture is the requisitioning by the 
invaders of all buildings connected with education. The Ministry of Public Instruction 
is occupied by the Gestapo; Warsaw University now houses the Security Police; the 
secondary schools are occupied by the Army and it is not without interest to learn that 
the Jewish Students’ Hostel in Cracow has been transformed into a brothel. 


People who have been reared under Western rule cannot comprehend the endless 
vulgar atrocities which are being committed with such mastery and delight in the 
endeavour to exterminate Polish culture. 


In June 1940 the Polish Army was brought over from France to the British Isles. 
Amongst them were Polish doctors who intended to fight for the common cause, and 
here I am touching more closely the point connected with the foundation of the Polish 
Faculty of Medicine in Edinburgh. 


When the Poles were stationed in Scotland, Colonel Irvine Fortescue was D.D.MLS. 
Scottish Command. Finding considerable numbers of Polish doctors, and among them 
members of Polish Medical Faculties, in the army, he looked around for something that 
might occupy and refresh their minds. He consulted Lieut.-Colonel Professor F. A. E. 
Crew, who at that time was commanding the Military Castle Hospital in Edinburgh, 
and _ it was arranged that Colonel Fortescue should suggest to the Polish military authori- 
ties that batches of twenty Polish medical officers should be attached to the Military 
Hospital, Edinburgh, for periods of a fortnight, and that Lieut.-Colonel Crew would 
make further arrangements with the Medical Faculty of the University and with the 
Managing Board of the Royal Infirmary, whereby they might be spread among the 
different university medical departments and infirmary clinics. 

This suggestion was eagerly accepted by the Polish military authorities, and batch 
after batch of officers came to renew their interest in professional activities. But it 
was soon recognized that the linguistic difficulties were robbing these good intentions 
of much of their potential value. 


Lieut.-Colonel Crew, being assured that, among the Polish medical officers then 
in Scotland, there were many who had held academic positions in Polish Universities 
and also that among the troops there were many students of medicine whose studies 
had been interrupted by the war, made the further suggestion that these Polish pro- 
fessors should be allowed to come to Edinburgh and teach their own people in their own 
language, and that the medical undergraduates should be allowed to come and finish 
their curriculum and proceed to graduation. 
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These suggestions finding favour with Lieut.-Colonel Dr. Kurtz, the Director of Medical 
Services of the Polish Forces in Scotland, Professor Crew thereupon presented them 
to the Faculty of Medicine of the University of Edinburgh. Lieut.-Colonel Dr. Kurtz, 
with the support and approval of General Kukiel, G.O.C. Polish Forces in Scotland, 
sent in a report on the proposition to the Polish General Staff in London, asking the 
military authorities to permit the medical officers of academic standing to settle in 
Edinburgh, in order that they might participate in the activities of the different Univer- 
sity departments to which they were to be attached, and also to allow those medical 
students who had finished all their classes in Poland but had not graduated 
to come to Edinburgh for a period of from three to six months, to be given refresher 
courses, and thereafter graduate and return to the army as reinforcements for the 
Medical Service. The Chief Medical Officer of the Polish Army, Licut.-Colonel Gergo- 
vitch, approved this proposition and obtained the consent of General Sikorski, Commander 
in Chief of the Polish Army in Great Britain. The Polish Minister for the Interior, 
Professor Kot, enthusiastically took up the idea, recognizing its great value not only 
from the point of view of the individual and general advantages for the army, and for 
the future medical service in the depopulated and devastated Poland, but also as forming 
a closer cultural link between the Polish and British nations. 


In October 1940 Professor Kot instructed me to proceed to Edinburgh and get into 
contact with the University authorities there. 

The reception I encountered in Edinburgh surpassed all expectations. Lt.-Colonel Crew 
proved a wise and friendly adviser of immense value. The Dean of the Medical Faculty, 
Professor Sidney Smith, placed before his Faculty the suggestion that we should form a 
medical school of our own: they gave it their unanimous approval and forwarded to the 
Senatus Academicus for consideration the resolution that a Polish Medical Faculty 
should straightway be created. The principal, Sir Thomas Holland, gave his powerful 
support. On October 7 I was able to report to the Polish Minister for the Interior that, 
in my considered opinion, a Polish Medical Faculty should be formed. The Polish 
Government in consequence appointed me their representative at the University of Edin- 
burgh with full powers to carry out the whole plan. 

The University issued an official invitation to the Polish Prime Minister, General 
Sikorski, which was readily accepted. The secretary of the University, and the legal 
adviser to the Polish Government worked out the constitution of the new school. The 
heads of all departments of the Edinburgh Medical Faculty placed the resources of these 
departments at the services of their Polish confréres. The Board of Management of the 
Royal Infirmary agreed to open their lecture theatres and wards to Polish professors, 
lecturers and students and recently accommodation in some municipal hospitals has, by 
the courtesy and generosity of the Municipal Authorities, been placed at the disposal of 
the Polish Medical Faculty. 

To design the internal structure of the Polish Medical Faculty, Professor Kot formed, 
under his direction, an organizing committee which consisted of: Professor Dr. Jerzy 
Fegler (Physiology), Cracow University; Professor Antoni Jurasz (Surgery), Poznan Univer- 
sity; Professor Dr. Wlodzimierz Koskowski (Pharmacology), Lwow University; Professor 
Dr. Leon Lakner (Stomatology), Poznan University; Professor Dr. Tadeusz Rogalski 
(Anatomy), Cracow University; Professor Dr. Jacob Rostowski (Neurology), Lwow 
University; and the Chief Medical Officer of the Polish Army, Colonel Gergovitch. This 
organizing committee, of which I was the convener, next called into being the teaching 
staff of the new school. The members of it were the six professors.already mentioned, 
seven docents at Polish Universities, and ten eminent specialists. 

The names of the seven docents are: Docent Dr. Adam Elektorowicz (Radiology), War- 
saw University; Docent Dr. Antoni Fidler (Medicine), Warsaw University; Docent Dr. 
Marjan Kostowiecki (Histology), Lwow University; Docent Dr. Edmund Mystkowski 
(Chemistry), Warsaw University; Docent Dr. Henryk Reiss (Dermatology and Venereal 
Diseases), Cracow University; Docent Dr. Bronislaw Slizynski (Biology), Cracow Univer- 
sity; Docent Dr. Wiktor Tomaszewski (Medicine), Poznan University. 

The specialists are: Dr. Bernard Czemplik (Physicist), Poznan; Dr. Jerzy Dekanski 
(Toxicology), Warsaw; Dr. Jaroslaw Iwaszkiewicz (Ear, Nose and Throat), Poznan; Dr. 
Jan Kochanowski (Radiology), Warsaw; Dr. Zdzislaw Malkiewicz (Pediatrics), Cracow; 
Dr. Roman Rejthar (Surgery), Poznan; Dr. Jan Ruszkowski (Ophthalmology), Warsaw; Dr. 
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Tadeus Sokolowski (Traumatology), Warsaw; Dr. Waclaw Stocki (Pathological Histology 
and Pathology), Poznan; Dr. Czeslaw Uhma (Gynzcology and Obstetrics), Cracow, 

The majority of these men had been called to the army service for the duration of 
the war. 

Before the beginning of the academic year all members of the teaching staff had 
settled in their new environment. They were received in a very friendly and hospitable 
manner in the different departments and clinics of the University. The Central Medical 
Library has been put at their disposal and all necessary arrangements for starting 
instruction and research work have been completed. 

It was on February 24, 1941, that the Agreement was signed between the Polish Govern- 
ment and the University of Edinburgh on the basis of which the Polish School of Medicine 
was created, 

The chief points in the constitution of the Polish Medical School may be summed up 
as follows: 

(1) The Head of the Polish School of Medicine is the Dean who has the power of a 
Rector of Polish University. 

(2) The Faculty consists of Polish professors who have held Chairs in Poland, and of 
professors of the Faculty of Medicine of Edinburgh University representing only such 
subjects for which Polish docents or Polish lecturers are not available. 

(3) A member of the Faculty is also, according to Polish law, one delegate of the 
Polish docents. 

(4) The Dean shall be one of the Polish professors elected by the Faculty and approved 
by the competent Polish Authority after consultation with the University of Edinburgh 

(5) The curriculum and the standards of teaching and the examination in the school 
shall be the same as that required in the medical faculties in Polish universities, and as 
far as possible the Medical Faculty of the University of Edinburgh. 

(6) The programme of teaching is somewhat different from the British programme; 
according to Polish law, it includes, as subjects of examination, Ophthalmology, Oto- 
laryngology, Neurology, Stomatology and Radiology. 

(7) The examinations are practical, theoretical and oral. 

(8) The Chairman of the Examination Board is the Dean. 

According to this constitution the Faculty was established as follows: 


THE DEAN 
Professor A. T. Jurasz 


MEMBERS 

Polish British 
Professor Dr. Fegler Professor W. G. Clark, M.o.n. 
Professor Dr. Koskowski Professor F. A. E. Crew, M.D., D.sc., D.p.u. 
Professor Dr. Lakner Professor L. S. P. Davidson, B.A., M.D., 
Professor Dr. Rogalski F.R.C.P.E. 
Professor Dr. Rostowski Professor A. M. Drennan, M.D., F.R.C.P-E. 
Dr. Elektorowicz (delegate of the Professor R. W. Johnstone, c.B.£., M.A., 

Docents) M.D. 


Professor Nowakowski, Professor of Professor Charles M‘Neil, M.a., ™.D., 
Hygiene and Public Health at Wilno F.R.C.P. 
University, joined the Faculty at the Professor T. J. Mackie, M.b., D.P.H., F.R.S. 


end of the first academic year. Professor G. F. Marrian, p.sc. 
Professor Sidney Smith, M.p.,  D.P.H., 
F.R.C.P.E. 


The solemn inauguration of the Polish Medical Faculty took place on March 22, 1941, 
in the presence of the President of the Republic of Poland, Wladislaw Raczkiewicz, and 
the Representative of the British Government, the Lord President of the Council, the 
Right Honorable Sir John Anderson, the Sheriff of the Lothians, the Lord Provost of 
Edinburgh, the Earl of Rosebery and Professor Kot, the Polish Minister for the Interior. 

This unique and dignified ceremony has left an indelible impression on the minds of all 
who participated in it. It was one of the brightest moments of our lives since we left 
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Poland. We felt that a great responsibility had been entrusted to us by our leaders, that 
we had the confidence of the University Authorities, and not least, that we had the faith 
of the Polish youth. A more detailed report of the opening of the Polish Medical 
Faculty in Edinburgh, together with the full text of all the speeches on this historic 
occasion is given in the University of Edinburgh Journal, July 1941, 11, No. 2. 

Because there was not enough space available in the corresponding departments of 
Edinburgh we have organized our own departments of Anatomy, Physiology and Histology 
in the Old Anatomy Department in Bristo Street which had been placed at our disposal. 
These departments serve only for teaching purposes, 

As a complement of the Faculty we have organized a Polish hospital of our own, called 
the Paderewski Hospital, in a separate building in the grounds of the Western General 
Hospital. We were able to equip this hospital through magnanimous and generous 
financial help from America through the “ Refugees of England ” Anglo-American Com- 
mittee, and the Paderewski Testimonial Fund incorporated. The Paderewski Hospital 
serves for the treatment of civilian Poles as well as for military cases and it is staffed by 
the specialists, professors and docents of the teaching staff of the Medical Faculty. It 
contains 80 beds with different wards and yet pe ane departments for stomatology, 
ophthalmology, oto-laryngology, gynecology and obstetrics, pediatrics medicine. 
A supplement of 60 surgical beds has been put at our disposal in the wards of the Western 
General Hospital, with the use of the operating theatres and the X-ray department. The 
direction of this hospital remains in the hands of the Dean of the Polish Medical Faculty. 

A new medical library of our own has been started and already contains 340 volumes. 
It has been created partly by our own purchases and partly by gifts, as for instance that 
of 63 excellent manuals by the Associated Graduates of Edinburgh, 62 volumes given by 
the British Council and 24 through Major Douglas Guthrie, &c. 

Just a few days ago the first academical year ended and the second started with hardly 
a break. Last year the number of students was 77; amongst them were 47 serving in 
the army who received leave for the purpose of their studies, and 30 civilians. Some 30 
had finished all their studies in Poland but had not passed their examinations and it 
was therefore arranged that they should go through a refresher course. The remainder, 
including newcomers, were distributed to the first, fourth and fifth year classes. 

In bacteriology and legal medicine in which we have no Polish lecturers, Professor 
Sidney Smith and Professor Mackie of the Edinburgh Medical Faculty have kindly 
undertaken the instruction and examination of our students. 

The first student to receive his diploma from the hands of the Dean of the Polish 
Medical Faculty in Edinburgh was a pilot in the Air Force who, despite his medical 
profession, returned to his fighter squadron after receiving his degree. 

For the second academic year which has just started we have 120 students on our 
Roll, of whom five are Czechs. 

The teaching and faculty body has been augmented by the arrival of Professor Bruno 
Nowakowski, Professor of Hygiene and Public Health, of Wilno University. 

Our task was not an easy one, particularly as our aim from the very beginning was 
to keep the same high standard on foreign soil as we have had in the Faculties in Poland. 
We were determined about this and we are carrying it through. But I would like to sav 
here that our task would have been absolutely impossible if we had not had the full 
understanding and the great friendship which has been shown to us by the University 
authorities and by our Scottish colleagues at every turn. We have received every possible 
support and every possible facility. 

The University of Edinburgh has not only given us hospitality, it has given us its heart. 

Now, why is it that in Edinburgh we have created the only existing Polish academical 
school at the present moment in the whole world? Was this mere chance? Perhaps not 
quite so because the old University of Edinburgh was not unknown to Poles. In his 
Inaugural Address in March 1941, Professor Kot told how among the Scottish emigrants 
who, centuries ago, came to live in Poland there was one who founded a scholarship for 
Protestant ministers in Poland to study at the University of Edinburgh. Owing to this 
foundation, Polish students made their appearance here in the seventeenth and eighteenth 
centuries. As the seat of Common Sense Philosophy the University of Edinburgh attracted 
the attention of John Sniadecki, mathematician and astronomer, the rector of Cracow 
University, at the end of the eighteenth century.” Dugald Stewart was Sniadecki’s master 
in the school of thought which he propagated in Poland. Sniadecki sent his vounger 
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brother Andrew here, who studied under Andrew Duncan, Alexander Monroe and James 
Gregory, and on his return to Poland organized a Department of Modern Medical Science 
at the University of Wilno, basing it on his experience gained in Edinburgh. This Depart- 
ment served as a model for the reform of the medical faculty at the University of Cracow. 
It was also from Edinburgh that Andrew Sniadecki brought home the inspiration to 
prepare the first Polish fundamental manual of organic chemistry. 

he many-sided genius of Andrew Duncan also encouraged Sniadecki to many a 
stroke of initiative in the arrangement of university clinics, in the propagation of the 
idea of physical education and professional medical publications. 

The University of Edinburgh became the centre of attraction for the Poles after the 
year 1820, when young sons of the Polish aristocratic families arrived to study there. 
One of them, Konstanty Zamoyski, offered the University a set of books giving informa- 
tion about Poland, her history, art and culture, which has been preserved until to-day 
in the Advocates’ Library. Owing to the encouragement of Professor John Wilson, the 
protector of those Poles and the most popular figure at the University of that day, one 
Polish student, Krystyn Lach-Szyrma, published in Edinburgh “Literary and 
Political Letters on Poland ” (1823). The same author on his return to Poland, where he 
became a professor in the University of Warsaw, published a work in three volumes entitled 
“England and Scotland—Reminiscences from my Journal’, in which he gave a striking 
picture of Scotland of those days, of her life, her economic and cultural peculiarities, her 
national character and customs, of her great men—in the first place Sir Walter Scott, 
and a number of the professors of Edinburgh University. 

Such are some of the old cultural links between Scotland and Poland. 

Several weeks ago there was a meeting in London of Scientists from allied countries. A 
Magna Charta Scientiae has been published which, in my opinion, is an act of some 
political importance; it has set out the reasons for which we are fighting in this, the most 
terrible war the world has ever known. The resolution passed at this meeting states 
that liberty of thought is the principal condition of human evolution. Men of science 
have been fighting through the ages against the oppression of free thought and tyranny, 
and they have suffered in the name of Liberty of Science. Further we read in this 
declaration that the Liberty of Learning and of Teaching are indispensable for the 
evolution of science and that digression from this principle would be degrading to human 
ideals. 

Therefore the story of the creation of the Polish Medical Faculty, so dear to us Poles and 
particularly to us professors and representatives of medicine, surely deserves to find a place 
not only in the history of Medicine, but in the history of world culture, as one of the 
fulfilled postulates of this Magna Charta Scientiae. The Polish Medical Faculty in Edin- 
burgh is an effective post in the front line of our battle against the destructive power of 
barbarism which seeks to set up its perverted “culture” on the ruins of Europe. 

It is an affirmation that science can be international, that its tendency is towards a real 
and a better order of the world which must be based, not only on the interest of certain 
individuals and only a few nations, but on the whole of humanity. 

I consider the foundation of the Polish Faculty of Medicine in Edinburgh to be an 
important and symbolic contribution to that culture for which we are all striving to 
assure long duration, safety and free development! 
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Some Practical Considerations in the Control of Louse-borne 
Typhus Fever in Great Britain in the Light of Experience in 
Russia, Poland, Rumania and China : 


By Mevvitte D. Mackenzir, M.D. 


Asstracr.—This paper deals with some aspects of the control of louse-borne typhus 
fever. The epidemic form is associated with famine and overcrowding. In producing an 
epidemic in a hitherto endemic area malnutrition is of greater importance than over- 
crowding; another factor which brings this about is widespread movement of civil or 
military population thus bringing non-immunes into a district where typhus is endemic. 

Endemic typhus usually occurs in the early months of the year, whilst the epidemic 
form may appear at any time. Conditions under which epidemic typhus occurs favour 
the outbreak of other*diseases so that an uncomplicated case is rarely seen. 

Louse-borne typhus fever lasts from twelve to sixteen days. The incubation period 

is usually twelve to fourteen days, though it may be from five to twenty-one days. The 
onset is sudden, but is often preceded by malaise and a rise of temperature. Two common 
initial symptoms are acute frontal or occipital headache and bronchitis. The first sign 
may be mental confusion or delirium. Acute delirium is usually present after the first 
week, 
The diagnosis at the end of the first week may be determined by the Weil-Felix reaction. 
The author discusses the practical value of this and the question of immunity to second 
attacks of the disease. The most important diagnostic signs are the absence of the rash 
from the face and the fact that “cropping” does not occur in the appearance of the 
exanthem. A description follows of the details of the administrative control of typhus 
with which the writer was associated in Mesopotamia, Poland, Russia, Rumania and 
@hina and the methods of disinfestation employed in these countries. 

Attention is drawn to the great danger to which personnel are exposed; the special 
clothing that must be worn and other methods of protection are described in detail. 
Vaccines should not be relied upon in the present state of our knowledge. In the control 
of the disease even greater importance is laid on reducing lice in the population generally 
than in attempting to trace the remoter contacts of cases. The methods by which lice 
are transferred are then discussed and the predominant importance of mechanical trans- 
ference is stressed. The importance of dealing with malnutrition in typhus outbreaks 
is referred to and the administrative and practical details for dealing with a case of 
typhus are given. In his conclusions, the writer emphasizes the following points: The 
rapidity of the spread of the disease; the difficulty of the diagnosis; the necessity for com- 
plete thoroughness in disinfestation and for detailed supervision of the protection of 
personnel, who should be under 30 years of age, as the mortality rate increases greatly 


after this age. 
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RéEsuME.—Cet article concerne certains aspects du contréle du typhus transmis par les 
poux. La forme épidémique est associée 4 la famine et au surpeuplement. La famine est 
plus importante que le surpeuplement dans la production d'une épidémie dans une région 
de typhus endémique. Les grands mouvements de la population civile ou mititaire 
peuvent produire le méme effet, en amenant des individus non immuns dans une région 
de typhus endémique. 

Le typhus endémique apparait le plus souvent vers le commencement de l'année, tandis 
qu'une épidémie peut se declarer 4 n’importe quel moment. Les conditions qui aménent 
le typhus épidémique favorisent aussi d’autres maladies, de sorte qu’on voit rarement un 
cas de typhus sans complications. 

Le typhus transmis par les poux dure de 12 4 16 jours. La période d’incubation dure 
le plus souvent de 12 4 14 jours, mais peut durer de 5 4 21 jours. Le début est brusque, 
mais souvent précédé de malaise et d’une élévation de la température. Deux symptomes 
initiaux fréquents sont une céphalée frontale ou occipitale et une bronchite. Le premier 
signe peut etre une confusion mentale ou un délire. Le délire aigu est généralement 
présent aprés la premi¢re semaine. 

La réaction de Weil-Felix permet de poser le diagnostic a la fin de la-premiére semaine, 
L’auteur discute sa valeur pratique, ainsi que la question de l’immunité contre une seconde 
attaque de la maladie. Les signes diagnostiques les plus importants sont l’absence de 
I’éruption sur la figure et l’absence de pousscées successives de l’exanthéme. 

I] suit une description des mesures administratives contre le typhus dans lesquelles 
lauteur a “ee part en Mésopotamie, en Pologne, en Russie, en Roumanie et en Chine, 
et des méthodes de désinfestation adoptées dans ces pays. Il attire l’attention sur le 
grand danger couru par le personnel, et décrit le costume spécial nécessaire et d'autres 
mesures protectrices. Dans l'état actuel de nos connaissances il ne faut pas se fier aux 
vaccins. Pour le contréle de la maladie auteur attache encore plus d’importance 4 la 
réduction des poux qu’a la découverte des contacts ¢loignés du malade. Ensuite |’auteur 
discute les modes de transmission des poux, et insiste sur la prédominance du transport 
mécanique, puis il parle de limportance de la lutte contre la malnutrition pendant une 
épidémie de typhus, et décrit les détails pratiques et administratifs du traitement des cas 
individuels, 

En conclusion, l’auteur appuie sur les faits suivants: 1° la rapidité de la propagation 
de la maladie, 2° la difficulté du diagnostic; 3° la nécessité de la désinfestation absolument 
complete et de la surveillance soigneuse de la protection du personnel, qui doit étre agé 
de moins de 30 ans, car la mortalité est beaucoup plus ¢levée au-dessus de cet age. 


ResuMeN.—Este articulo considera unos aspectos del control del tifo transmitido por 
piojos. La forma epidémica se asocia con hambre y apifadura. Para la produccién de 
una cpidemia en una regién hasta aqui endémica, tiene mas importancia la malnutricion 
que la apifiadura; otro factor que efecttia ésta es el movimiento extensivo de la poblacién 
civil o militar, Ilevando personas no inmunes a una regién donde el tifo esta endémica. 

El tifo endémico occurre generalmente temprano en el aio, mientras que la forma 
epidémica puede encontrarse a cualquier hora. Las condiciones en que occurre el tifo 
epidémico favorecen el brote de otras enfermedades, de suerte que rara vez se ve un caso 
incomplicado, 

El tifo transmitido por piojos dura de 12 a 16 dias. El periodo de incubacién es 
generalmente de 12 a 14 dias, aunque puede ser de 5 a 21 dias. El ataque es stibito, pero 
se precede muchas veces de malestar y alza de temperatura. Dos comunes sintomas 
iniciales son cefalalgia aguda frontal u occipital, y bronquitis. Puede ser la perturbacién 
mental o el delirio el primer sefial. El celirio agudo se encuentra por lo general tras la 
primera semana. 

Acabada la primera semana, el diagndéstico puede hacerse por medio de la reaccién 
de Weil-Felix. Hablase del valor practico de ésta y del problema de inmunidad a 
ataques subsccuentes del mal. Las sefias diagndésticas mas importantes son la ausencia 
de erupcién en la cara y lo de que no occurren retofios sucesivos en el aspecto de la 
exantema. Sigue una descripcién de los detalles de control administrativo del tifo a los 
que estaba asociado el autor en Mesopotamia, Polonia, Rusia, Rumania y China, y de los 
métodos de desinfestacién empleados en estos pais. 

Llamase la atencién al gran peligro que incurre el personal; describese detalladamente 
la ropa especial que hay que llevar, y otros métodos de proteccién. No se debiera confiar 
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en vacunas en el estado actual de nos conocimientos. En el control del mal aun mas 
importa el reducir piojos en la poblacién general que los esfuerzos para trazar los 
contactos algo apartados de casos. Luego se pasa en revista los métodos por que trans- 
mitense los piojos, y se hace notar la importancia suma de transferencias mecanicas. Se 
menciona la importancia de entenderse con la malnutricién en los brotes del tifo, y se 
expone los pormenores administrativos y practicos del tratamiento de un caso de tifo. 
Concluyendo, el autor insiste sobre los puntos siguientes: diseminacién rapida de la 
enfermedad; dificultad del diagnéstico; necesidad de una desinfestacién acabadisima v 
de una supervisi6n circunstancial de la proteccién del personal, quien debiera tenir menos 
de treinte afios, edad por encima de la que aumenta mucho la mortalidad. 


ResumMo.—Esta dissertacao trata de alguns aspectos do control da febre tifica transmitida 
por piolhos. A forma epidemica aparece quando ha fome e grandes aglomeracdes de 
gente. A alimentacdo deficiente é de maior importancia no aparecimento da epidemia 
num meio endemico do que as grandes aglomeragées de gente; um outro factor que a 
favorece € 0 movimento em grande escala da populagao civil ou de grandes contingentes 
de tropas, trazendo assim individuos nao imunes para localidades onde o tifo é endemico. 

O tifo endemico aparece geralmente nos primeiros meses do ano, ao passo que a forma 
epidemica pode aparecer em qualquer epoca. As condicdes em que aparece o tifo 
epidemico favorecem o aparecimento de outras doencas, dando isto o resultado de rara- 
mente se encontrar um caso sem complicacdées. 

O tifo transmitido por piolhos dura de 12 a 16 dias. O periodo de incubacio é geralmente 
de 12 a 14 dias, e nalguns casos de 5 a 21 dias. O ataque é subito, mas é precedido muitas 
vezes de mal estar e de aumento de temperatura. Dois simtomas iniciaes muito vulgares 
sio fortes déres de cabeca, na regiio frontal e occipital e bronquite. 

O primeiro sinal pode ser perturbagéo mental ou delirio. O delirio agudo manifesta- 
se geralmente depois da primeira semana. 

O diagnostico no fim da primeira semana pode ser decidido pela reagdo Weil-Felix. 
O autor discute o seu valor pratico e a questao de imunidade de ataques consecutivos da 
doenca. Os sinaes mais importantes para o diagnostico sAo a ausencia de erupgao na face 
e o facto da mesma nao se manifestar em dias sucessivos, quando aparece 0 exantema. 
Segue a descricio dos pormenores do control administrativo do tifo com que o autor 
esteve associado na Mesopotamia, Polonia, Russia, Roménia e China, e os meios 
de desinfestagao adotados nestes paizes. 

Chama-se a atencio para o grande perigo a que esta exposto o pessoal hospitalario; 
0 vestuario especial que deve usar e os outros meios de protecao sao descritos minuciosa- 
mente. Nao se deve ter muita confianca nas vacinas, no estado presente dos nossos 
conhecimentos. No control da doenga muito maior importancia tem a despiolhagao da 
populacao em geral, do que tentar descobrir os contactos mais remotos dos casos existentes. 
Os meios pelos quaes se faz a transferencia dos .piolhos sio enumerados em seguida e a 
importancia predominante da transferencia mecanica deve ser bem marcada. A impor- 
tancia da ma alimentacio nas epidemias de tifo e os pormenores das medidas administra- 
tivas € praticas a tomar em casos de tifo tambem foram mencionados. O autor nas suas 
conclusdes acentuou os pontos seguintes: A rapidez do alastramento da doenga; a 
dificuldade do diagnostico; a necessidade da completa desinfestagdio e de minuciosa 
fiscalisagdo de protecdo do pessoal. que deve ser de menos de 30 anos de edade, por ser 
notorio que o cooficiente da mortalidade aumenta muito em individuos de mais edade. 

INTRODUCTION 

Every year brings more evidence of how widespread rickettsial diseases are, particu- 
larly amongst animals, and there are now few areas of the world where rickettsial con- 
ditions have not been found. In addition to the new knowledge of the widespread dis- 
tribution of the Rickettsia themselves, a steadily increasing number of svecies of arthro- 
pods (ticks, fleas, mites) is being incriminated. Louse-borne rickettsial infection is, 
however, unique, in the fact that, as far as is known, it is the onlv type that is primarilv 
a disease of man and consequently the only one which occurs in epidemic form. All 
other rickettsial conditions are, as far as man is concerned, endemic and localized, being 
really accidental infections. At first sight it may perhaps seem strange that flea-borne 
typhus does not spread in epidemic form like plague. This is probably due to two 
factors. In the first place the rat only carries the virus of the disease for a very short 
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time and therefore relatively few fleas are infected; secondly the disease is not fatal 
to the rat so that the fleas have no reason to drop off and seek other hosts. 

The present paper deals only with louse-borne typhus fever, but before leaving the other 
forms of Rickettsia I should like to mention the transmutation of the mild flea-borne 
murine strain to the deadly louse-borne strain. In some parts of the world, particularly 
Mexico and Manchuria, both the flea-borne murine type and the louse-borne types exist 
side by side and appear largely to remain separate pathological entities. A comparable 
occurrence of tick-borne and louse-borne typhus is found in Rumania. On the other 
hand there is evidence that the ordinary flea-borne murine typhus, if transmitted through 
lice, will produce a disease both clinically and with immunological reactions indistinguish- 
able from classical louse-borne typhus. From an epidemiological point of view this 
fact may be of very great importance and particularly so in Great Britain where both the 
flea-borne and tick-borne forms of the disease have occurred within recent years. Such 
an introduction amongst a louse-infested section of the population might cause, according 
to our latest evidence, an outbreak of classical typhus in this country. Moreover at 
present we know very little about the amount of endemic murine typhus amongst rats 
and other mammals in this country, though it is known that the rats of Paris, for 
example, are infested with murine typhus. As the object of this paper is essentially 
practical, it is unfortunately not possible to enter further into the extremely interesting 
facts now known regarding the transmutation of the Rickettsia viruses, their varying 
virulence according to the insect vector, and their relation to one another as shown by 
cross-immunization and agglutination. 


PREDISPOSING CONDITIONS 


Louse-borne typhus fever is an acute infectious disease lasting from twelve to sixteen 
days and characterized by a continued temperature, a generalized maculopapular rash 
which may become hemorrhagic, severe toxemia, and marked nervous manifestations. 
The disease is carried by lice and spreads with extreme rapidity especially through a 
badly nourished population. Thus in Russia during the period 1919 to 1922 the estimated 
number of cases was 10,000,000, with 3,000,000 deaths, in a population of 120,000,000. 
These are stupendous figures. Their scale can be realized to some extent by recalling 
that in the much-described typhus epidemic in London in 1856 only 1,062 cases were 
recorded as treated in the London Fever Hospital out of a population of 3,000,000 whereas 
in Russia in the year 1921 alone there were 4,000,000 cases in a population of 120,000,000. 
These figures can, of course, only be approximate, as many cases diagnosed as typhus 
were in reality instances of relapsing fever; on the other hand a vast number of cases 
of typhus were never admitted to hospital and so remained unrecorded. Of the cases 
admitted to hospital very many were never notified by the Russian medical officers owing 
to pressure of work. So uncertain were the statements that when we went into a new 
district to survey the amount of typhus present we found it more useful to base our estimate 
on the number of women with recently shaved heads seen in the streets, than to rely 
upon notification figures. All cases on admission to hospital for typhus were closely 
shaved and consequently it was possible to sit in a café and determine the proportion 
of women with closely cropped heads to the general population and so to estimate 
roughly the amount of typhus in the region. 

Epidemic typhus fever, is, classically, associated with famine and overcrowding, but 
there is a third factor which, to my mind, is perhaps of even greater irmportance, namely, 
widespread movements of military or civilian populations bringing non-immunes into a 
district where the disease is endemic or carrying the disease into a typhus-free region. 
A third possibility is that such movements may introduce into an endemic region either 
a new strain of the disease or one of enhanced virulence. The first mode of infection I 
saw well demonstrated in the epidemic in North China two years ago which was due 
to the introduction of masses of non-immunes with the Army into areas in North China 
where the disease was endemic. The second method occurred on the return of Polish 
prisoners of war to Poland from Siberia in 1919-1922. These men, women and children 
had been heavily infected with typhus in Russia, and passed into Poland at the rate of 
tens of thousands a day, going to regions in which the disease either was already endemic 
or did not exist previously; in both cases widespread epidemics resulted. 

Apart from mass movements of the kinds instanced above, a striking feature of 
epidemics is the amount of local movements of the population that they initiate. Once 


he 


| 
— 
at 
nee 
nl 
4 


wy ith Up 
Yyy 


YY 
ty 


exanthematicus 


disease 


4 


Yj 


ff 


ST . 
? 
= 43 
TYPHUS TYPHUSES 
q Typhus épidémique 2 pou Zz 
yphus a poy-et puces..........> EES} — ouse and fiea-borne Typhus...> .. 
Typhus sporadiqde murin puces.}. Sporadic; murine flea-borne Typhus. J... 
" les rats............ 8 " w (urban) { inrals.......... 
chez !homme. ......... Geraes inman.......... 
Typhus sporadiques 4 tiques......... Sporadic Tick EE 


Spotted Fever of Eastern USA... 
"Boutonneuse.. Fever._... 


Fiévre de lEst des Elats-Unis. E=5 
South African Tick T-(Tick-Bite fever). 


Fievre. Boutonneuse. ..-.........L6 
Typhus tiques, sud-africain..... 


Mite-borne Typhuses. 
Japanese River Fever (Tsutsugamushi) 

___ Tropical “Scrub Typhus............ 

lyphus, undetermined Vectors......... \ 


Typhus 4 acariens......................- 
Fiévre fluviale japonaise.......... 
Typhus tropical rural._............ 


(From League of Nations Epidemiological Report, 1936.) 


ae 

— 

| 
gue: 
&?. Mossman a 

Hone's disease 

Cwart 5.—Recent distribution of typhu. 


Er, 


5 Section of Epidemiology and State Medicine 145 


typhus is really established in a district, fear of contracting the disease, combined with 
terror of the appearance and acts of delirious patients, is soon widespread. Transport 
of food and fuel quickly breaks down, starvation threatens, the sick are abandoned, often 
in- the roads, the houses are deserted and the terrified population flees from the infected 
area into a neighbouring village or another part of the town as the case may bé, carrying 
the disease with them. Too often the hospital staffs may flee with the others. 

Passing to other predisposing causes, of Murchison’s two classical factors—famine and 
overcrowding—I should certainly lay the greater stress on the former. Typhus will 
spread rapidly through a population where there is no overcrowding. On the other hand 
as far as my experience goes, overcrowding alone is not sufficient to cause an epidemic 
in an endemic area, whereas famine certainly is. In many of the most heavily infected 
areas of Poland and Russia there was no overcrowding—in fact the reverse—as thousands 
of famine-stricken persons had left the villages to seek food in the town. I saw a striking 
example of the relatively greater importance of semi-starvation as compared with over- 
crowding in the Kirghiz villages north of the Caspian Sea. These villages, very remote 
in summer, are in winter completely cut off by 50 miles of snow from the nearest neigh- 
bour, and communications with the outside cease after the snow falls in late October. 
Typhus is ordinarily mildly endemic in this region, but during years of famine—the 
only new factor—the disease becomes widely epidemic. I had occasion to visit a number 
of these villages in the middle of winter, and I then realized how important a single 
factor, under-nourishment, may be in producing an outbreak of the disease in an isolated 
endemic area. The importance of semi-starvation in spreading the disease is con- 
vincingly shown by the rapidity with which epidemic typhus disappears in a district 
once a supply of food becomes available, and agricultural and economic reconstruction 
ire effected. Overcrowding, inasmuch as it increases the number of lice and the facilities 
for the transfer of the insects, obviously must play an important part, but for the enhanced 
virulence required to maintain an epidemic in an endemic area, | believe that a severe 
degree of under-nourishment is necessary. Despite the fact that typhus is so closely 
related to malnutrition, it must not be forgotten that individuals who are strong and 
well nourished readily become infected, and very frequently die. 


INFLUENCE OF CLIMATIC CONDITIONS 


So far as climatic conditions are concerned, louse-borne typhus fever is a disease of 
cold countries and is unknown in tropical regions, though it may occur in the mountainous 
sectors. I have for example seen it practically on the Equator in Bolivia at a height 
of 15,000 feet in winter, and in Uganda the disease has occurred at an elevation of 5,400 
feet. The distribution of louse-borne typhus broadly speaking may be said to cover all 
“ee of Europe, North and Central Asia, the line of the Andes in South America and 
ocalized sections of Africa, particularly in the North. In considering the relations of 
louse-borne typhus to climatic conditions it must be remembered that the behaviour 
of endemic typhus is different from that of the disease in epidemic form. In countries 
where the disease is endemic it shows a constant rhythm in its visitations. Year after 
year the curve starts in late November or December, reaching an annual maximum in 
March or April, and continues until the end of June or July (Chart 1). It does not, 


CHART 1.—Typhus cases reported in Poland by four-week periods from 1930-1936. 
(From League of Nations Epidemiological Report, 1936.) 
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therefore, as is often thought, actually coincide with the cold period of the year but is 
still widespread in the heat of May and June. Epidemics of typhus on the other hand, 
whether in an endemic area or amongst non-immunes, can occur at any time of the 
year. We have had an illustration of this fact in the present epidemic in Spain, which 
started in April and reached its maximum during some of the hottest months of the 
year (Chart 2). A further example was the occurrence of typhus in Poland in 1919-1920 
(Chart 3). This was superimposed on an endemic focus, but continued in epidemic 
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CHART 2.—Typhus in Spain, September 1940-41. 
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CHART 3.—Poland: Typhus cases in 1919, 1920 and to July 1, 1021. 
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form throughout the summer, autumn, and winter of 1919, returning to the normal 
endemic curve in 1920, viz. a maximum in the first six months of the year and an almost 
complete absence ip the summer from the beginning of August onwards. 

The question of the method by which the disease in endemic areas is continued between 
outbreaks has not been definitely answered. In an endemic typhus area one of the 
most striking features is the complete cessation of all cases after June or July. Repeated 
and careful searching during the following few months fails to reveal any cases of the 
disease. ‘Though undoubtedly “missed” cases may occur during the period between 
gross manifestations of the disease, I believe from such investigations as 1 have been 
able to make that it is very doubtful whether these are sufficiently constant to maintain 
the virus from July to November or December each year. There is, of course, the possi- 
bility that a proportion of the patients may remain as Rickettsia “‘ carriers”. A further 
suggestion has been made by Cuica, Balteanu and Constantinesco (1935), who have 

ointed out, in the light of recent work on murine typhus: (1) the difficulty of tracing 
infection in non-epidemic periods from one case to another; (2) the failure to eradicate 
the disease from endemic areas by the isolation and delousing of definite cases; (3) the 
peculiar distribution of the disease and its comparative benignity in individuals born in 
endemic regions as compared with others. All these suggest the existence of mild, if 
not wholly inapparent, infections, yet ones capable of inducing immunity. An interesting 
point of difference between endemic and epidemic typhus relates to the virulence of the 
disease. In the endemic form the death-rate .is generally low and fairly constant. In 
epidemics, although it is generally impossible to obtain accurate figures the death-rate is 
very variable, probably between 209, and 72%. In stating any figures, however, it 
must be remembered that much depends on such factors as the age of the a 
at risk, the hospital and treatment facilities, &c., existing, as well as the fact that figures 
are almost always based on hospital admissions, which do not include the mild cases 
amongst the children and younger members of the community. A further indeterminate 
factor affecting the death-rate figure is the number of non-immunes who have entered 
the endemic area in cases in which there has been movement of population. 

The question of immunity in populations in endemic areas is of great interest. It is 
probably very rare for an individual to have a second attack of typhus. On the other 
hand individuals coming into an endemic area as adults invariably appear to get the 
disease more severely than adults of similar age in the endemic region. For instance 
in one of the endemic areas of China the death-rate amongst all Chinese adults admitted 
to a hospital under our supervision was 7°6% whereas that for Japanese who were new- 
comers to the region was 20-69%. There were probably factors which rendered these 
figures not directly comparable, but they bear out one’s constant experience with the 
personnel of foreign relief units who develop the disease in endemic areas. One explana- 
tion referred to above is that population in an endemic area may be partially immunized 
by a milder form of typhus, possibly murine, which may even pass unnoticed by the 
individual. 

The severity of the disease varies greatly with the age of the patient. From 
extreme childhood the death-rate progressively rises, until after the age of 50 the disease 
is practically always fatal. I cannot recollect seeing anyone over 55 who recovered, 
whether a native or foreigner, in an epidemic area (Chart 4, p. 8). 

There is one other point in connexion with the striking variations in the virulence 
of the disease. It is probable that the virulence of epidemic typhus may be increased 
by passage through human beings, as, I think, there is no doubt the highest death-rates 
appear in the last stages of an epidemic. In this connexion it is of interest to note that 
the virus of murine typhus appears to gain in virulence in white mice on passage through 
animals (Giroud and Panthier, 1939, Trop. Dis. Bull., 36, 984, abstracted from Bull. 
Soc. path. exot., 32, 14). 

The commonest length for the incubation period is twelve to fourteen days, though 
periods of five to twenty days have been recorded. In practice, it is difficult in epidemics 
to determine the time of the incubation as the patient has often been exposed daily to 
the possibility of infection. The estimation is further complicated by the fact that the 
patient often feels out of sorts for some days prior to the rise of temperature. Space 
does not permit me here to enter into the bionomics of lice, and I would only point out 
in this connexion that infectivity is not established in the louse until the sixth or seventh 
day after it has fed on a case of typhus. ' 
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CHART 4.—Typhus mortality rate at different age-groups amongst cases admitted 
to the London Fever Hospital between 1862-1870. (Murchison, ‘ Continued Fevers ”’, 


page 238.) 


CLINICAL ASPECTS 


Turning now to the clinical aspects of typhus, the disease has been incomparably 
described by Murchison in his “ Continued Fevers” (1873), and one has only to work 
amongst typhus to realize the greatness of the writing of this physician. In the very 
great number of cases I have seen, the symptoms manifested by the patients only serve 
to emphasize in my mind the accuracy of Murchison’s observations. Here is his summary 
of the clinical characters of the disease to give a general idea of a typical case. 


‘** Occasionally it is preceded by one or more days of slight indisposition, character- 
ized by lassitude, vertigo, slight headache and loss of appetite, but not such as to 
incapacitate the patie nt from following his ordinary employment. With, or oftener 
without, these premonitory symptoms the patient is seized with slight rigors or chilliness, 
followed by lassitude and disinclination for exertion, frontal headache, pain in the 
back, pains like those from bruises in the limbs, especially in the thighs, loss of appetite 
and often, for a day or two, irregular chills and slight perspirations. For two or three 
days although the temperature may be 5° or more above the normal standard, the 
patient complains of chilliness, and sits close to the fire. . . . Occasionally there is 
nausea but rarely vomiting ; the abdomen is free from pain, but there may be tenderness 
in the hepatic region; the. bowels are constipated. . . . The respirations are somewhat 
accelerated and sometimes there is a slight cough. The face is flushed and dusky; the 
edges of the eyelids are tumefied, the conjunctive are injected ; and the eyes water. The 
expression at first betokens languor and weariness but soon becomes dull, heavy, and 
stupid. ... The sleep is disturbed by painful dreams and sudden starts, and after 
three or four nights there is talking in the sleep with slight delirium between sleeping 
and waking. When awake the patient is still conscious though perhaps somewhat 
confused in memory and intellect. With all this there is early and rapidly increasing 
muscular prostration; the gait is tottering, the hand shakes, and there may be tremors 
of the tongue; soon there is an intolerable sensation of complete exhaustion so that 
about the third day the patient is compelled to keep his bed. Between the fourth and 
seventh days, usually on the fourth or fifth, an eruption appears on the skin. It is 
composed of numerous spots of irregular form, varying in diameter from three or 
four lines to a mere speck, which are either isolated, or grouped together in patches 
presenting a very irregular outline, and often closely resembling the eruption of 
measles. At first, these spots are of a dirty pink or florid colour, and very slightly 
elev ated above the skin and they disappear upon pressure; but after the first or second 
day they usually become darker and more dingy, they resemble reddish-brown stains, 
are no longer elevated above ‘the skin, and do not disappear on pressure. They have 
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no defined margin, but merge insensibly into the colour of the surrounding skin. These 
spots usually come out first on the anterior fold of the axilla and on the sides of the 
abdomen, and thence they spread to the chest, back, shoulders, thighs, and arms; in 
some cases they are first seen on the backs of the hands, they are most common on 
the trunk and arms and are very rarely observed on the neck or face. Along with these 
spots there are others which are paler and less distinct and which, from their apparent 
situation beneath the cuticle, have been designated ‘ subcuticular *. When abundant, 
this subcuticular rash imparts to the skin a mottled or marbled aspect, which con- 
trasts with the darker more defined spots before described, although sometimes the 
two appear to merge into one another. About the end of the first week, the headache 
ceases, and delirium supervenes. The delirium varies in character. Occasionally it 
is at first acute followed by great collapse, or the noisy condition passes into low, mutter- 
ing delirium. More commonly the delirium is never acute even at first. ... The 
countenance becomes more dusky . .. while the prostration hourly increases. The 
tongue becomes dry, brown and rough along the centre and is tremulous; sordes collect 
upon the teeth and lips. Gradually the eruption assumes a darker shade, and about 
the eighth or tenth day true petechix of a purple or bluish tint appear in the centre of 
many of these spots. After three or four days, the symptoms of nervous excitement are 
succeeded by more or less nervous depression and stupor. At first the stupor and 
delirium alternate, the latter being most marked in the night time. The prostration 
is extreme; the patient lies on his back, moaning, muttering incoherently, or still and 
motionless. The expression is stupid and vacant. .. If spoken to loudly the patient 
opens his eyes and stares vacantly at those about him, and when told to put out his 
tongue, he opens his mouth and leaves it open until desired to close it. But all this 
time the mind is far from inactive; the imagination conjures up the most frightful 
fancies, to which implicit belief is attached, and of which a distinct recollection may 
remain after recovery. ... They who have passed through these mental sufferings 
can alone imagine their intensity. The teeth and lips are now covered with sordes; 
the tongue is hard and dry, dark brown or black, contracted into a ball, tremulous, 
and protruded with difficulty or not at all... . The pulse is frequent, small, weak, 
and undulating and not frequently intermittent or scarcely perceptible. In this state 
the patient may continue for many hours or several days, with life ‘trembling in the 
balance, until at last the stupor passes into profound and fatal coma. But on or about 
the fourteenth day there is often a more or less sudden amendment. The patient 
falls into a quiet sleep which lasts for several hours, and from which he awakes another 
man. At first he is bewildered and confused and wonders where he is: but he recog- 
nizes his attendants and friends and he is now conscious of his extreme debility. The 
pulse and temperature have fallen; the tongue is clean and moist at the edges; there 
is a desire for food. After two or three days the tongue becomes clean and 
moist all over, the appetite is ravenous, the pulse has fallen to its normal standard 
or is unusually slow, and the strength is .rapidly regained.’’ 

It is impossible for me to add to this description, and if I refer briefly to my 
own clinical experience it is because 1 saw my cases from a different point of 
view to Murchison’s—that of prevention rather than cure—and consequently noted more 
particularly the symptoms and signs from a diagnostic point of view. Moreover, in 
general, while Murchison was dealing practically entirely with uncomplicated cases of 
tvphus, in the vast majority of the cases I saw there was a double or treble infection. 


In the strenuous conditions under which extensive typhus epidemics occur the individual 
who is already weakened from malnutrition and exposure to cold often fails to notice the 
initial symptoms of the disease, so absorbed is he’ in the universal struggle for food, 
clothing, and warmth. Thus, though the ordinary history is that the patient had felt 
slightly indisposed one or two days previously to the onset of the temperature, the first 
sign noticed may be sudden mental confusion or a delusion in an apparently healthy 
individual. For instance, I recollect travelling on a locomotive from Kuibyshev to Moscow 
with a British colleague, a healthy man of 40. It was winter, and we crouched in front 
of the engine furnace with the biting wind of the Steppe on our backs. My colleague 
remarked suddenly that he was an apple, green on one side and red on the other. This 
was the onset of a severe attack of typhus. Again, it was by no means uncommon for 
sudden homicidal mania or suicidal attempts to be the first symptom of illness noticed, 
and I have known tragedies occur through this cause. An interesting fact in connexion 
with these sudden onsets is the long distance patients delirious with typhus will walk, 
in spite of the acute toxemia of the disease, frequently under the impression that they are 
running away from lice. I have known delirious cases walk as much as 10 miles over 
the open snow of the Steppe in the depths of a Siberian winter, clad only in a shirt, 
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before they collapse and are found to be suffering from typhus fever. In the great 
majority of cases, however, acute delirium is only established at the end of the first week, 
and a striking feature of the patient’s condition then may be his clarity and normal 
mental state during the day at a time when he is wildly delirious at night. Two very 
constant symptoms at the onset upon which I would lay stress are headache and bron- 
chitis. The former may be frontal or occipital and its striking intensity may be a useful 
secondary diagnostic sign. 

The clinical diagnosis of typhus fever is frequently exceedingly difficult. The con- 
ditions which favour its inl permit the occurrence of other diseases in epidemic form, 
and except in sporadic outbreaks, in the vast majority of the cases I have seen the 
diagnosis was complicated by a double infection. Thus, in Rumania, relapsing fever 
and malignant malaria were widely epidemic at the same time as typhus; in Russia, 
relapsing fever, malaria, and smallpox; in Poland, relapsing fever and typhoid fever; 
in China, measles and a malignant form of scarlet fever; in Bolivia, influenza and pneu- 
monia. The clinical picture presented by one, two, or often three of these diseases in 
one being is obviously extremely complicated, and I have found it, therefore, of funda- 
mental importance to be guided by the two clinical signs of the disease which are, in my 
experience, the most reliable. These are the absence of the rash from the face, and the 
fact that the rash does not appear in crops. It is said that very occasionally the typhus 
exanthem may occur on the face, but for all practical purposes the complete absence 
from the face is the most important diagnostic sign we know. The absence of “cropping” 
has been repeatedly stressed by those experienced in typhus since it was first noted by 
Stewart in 1840. 

The date of appearance of the rash and its distribution on the trunk and limbs are, 
in my opinion, too variable to be of great value in difficult cases. Actually the exact 
day of the first appearance of the rash is difficult to determine, partly owing to the diffi- 
culty of saying exactly when the illness started, and partly because the rash may be 
extremely faint in its early stages. The commonest time is round about the fifth and 
sixth days, but this is by no means constant. Peacock, for instance, in a series 0. 28 
cases stated that the exanthem appeared in two cases on the third day, three on the 
‘fourth, five on the fifth, seven on the sixth, six on the seventh, two on the eighth, twe on 
the ninth and one on the ninth or tenth. The presence of a rash in some form is however 
very constant and in Murchison’s cases an exanthem was noticed in 93-2%, of admissions 
to the London Fever Hospital. The rash, however, is often faint and transient and may 
be absent in mild cases in children. With regard to the quantity and appearance of the 
rash my experience certainly bears out the fact noted by Dr. Browne Langrish as early 
as 1735. He writes: “ Petechial spots and*red efflorescence in large areas sometimes 
appear upon the skin . . . the brighter red they are of, so much the better sign: but when 
they appear of a purple brown or dusky or black colour they manifest a greater degree 
of putrefaction.” In other words the deeper the colour of the rash, the greater its abun- 
dance, and the earlier it appears the more serious is the prognosis. 

Apart from the rash, I lay some stress on the character of delirium in cases where this 
is marked at the onset. The delusions tend particularly to be of a terrifying type, with 
nightmare dreams, and may be associated with a fear of lice, which the patient imagines 
are consuming him, covering his pillow, dropping from the ceiling, &c. Occupational 
delusions are common, and what one may describe as “dissociation” delusions 
are often characteristic in the later stages of the illness. Thus, the patient asks 
for his chin to be taken off for shaving, for his legs to be hung up at the foot of the 
bed or in the wardrobe, or he imagines he has left a leg lying about downstairs. I have 
been so much struck by this type of delusion in typhus, that I feel it may be of suggestive 
value in diagnosis of cases in the second week of the disease. : 

The temperature is so often altered from the classical form by a second disease that, 
except in sporadic cases in non-endemic areas, it is of little guidance, at any rate in the 
earlier stages of the disease. On the other hand, errors of diagnosis have occurred through 
overlooking the fact that a temperature is invariably present in typhus fever, and cases 
of patients with mental illness and flea-bites have been thought to be typhus. 

In sporadic cases, where the disease is commonly uncomplicated, in addition to the 
three classical symptoms of temperature, nervous manifestations and rash, perhaps the 
most suggestive symptom, in my experience, is the general appearance of the patient. 
The dark and heavy flush of the face, the injection of the eyes, often with petechial 
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hemorrhages, and the dull stupefied look closely resemble the condition found in 
individuals in the later stages of an alcoholic debauch. Indeed, cases of alcoholism 
with vermin bites have been mistaken for typhus when the! absence of temperature has 
been overlooked. 

DIFFERENTIAL DIAGNOSIS 

Of the differential diagnosis it is difficult to speak briefly, and in practice it is gener- 
ally impossible definitely to diagnose the sporadic case of typhus before the rash appears 
on the fourth or fifth day. Until this time there are many febrile conditions which it 
is impossible to distinguish from typhus fever, as a Weil-Felix reaction is, of course, only 
present towards the end of the first week. I might, however, mention two common con- 
ditions which readily cause error in diagnosis in the earliest stage of the illness, viz. 
diseases of the enteric group, and the pyo-coccal infections of the central nervous system. 
A gradual rise of ap pone: absence of the typhus facies, and the mental condition of 
the patient may be of assistance in excluding typhus in cases of the enteric group, but 
frequently it is impossible to reach a diagnosis until the results of cultures from the faces 
and urine and agglutination tests are available.\In the case of the pyo-coccal infections early 
diagnosis on purely clinical ground is ofterimpossible, and reliance has to be placed on the 
results of the examination ofthe cerebrospinal fluid and later on the rash and the Weil- 
Felix reaction. The existence of paralysis or a gradual rise of temperature would be 
against a diagnosis of typhus. The absence of the rash from the face excludes measles 
and smallpox, though the prodromal rashes of the latter may closely resemble those of 
typhus in appearance and distribution. The fact that “cropping” does not occur in 
the exanthem of typhus helps in excluding the enteric group. Cases which have given 
rise to mistakes in diagnosis are acute febrile conditions such as pneumonia or influenza, 
associated with vermin bites on the trunk. In the case of vermin bites, the 
central puncture can readily be detected with a lens, and the lesion disappears 
on pressure except for the central dot. Malaria and relapsing fever can, of course, be 
excluded by blood films taken during the pyrexial stage. Moreover, simple infections 
with malaria at once react to quinine, and in the case of relapsing fever to the exhibition 
of salvarsan. On the other hand double infections of these diseases with typhus frequently 
offer extreme difficulty in diagnosis. 

The diagnosis of typhus, at the end of the first week, can be determined by the Weil- 
Felix reaction. Briefly this depends on the fact that at the end of the first week, or 
earlier, the blood of cases of louse-borne typhus develops the power of agglutinating the 
so-called Proteus X strains. This reaction is specific for the typhus group of fevers and 
agglutination of OX19 appears to be specific for louse-borne and flea-borne typhus. The 
OX19 suspension issued by the Oxford Standards Laboratory should be used and the 
test carried out macroscopically. A strong reaction in a dilution of 1:80 or 1: 100 may be 
regarded as positive when read by the naked eye, but in the later stages of the disease 
the titre usually rises to 1:1,000 or more. On the other hand, an increase in the 
agglutinating power of the serum, established by repeated examinations at intervals of 
two days, is significant, even at a titre of 1:50. From a purely epidemiological point of 
view the two difficulties about the use of this reaction for diagnosis are first that it 
occurs only relatively late in the disease—towards the end of the first week—and second, 
under conditions of work in an epidemic the necessary OX19 suspensions are not always 
available. 

So far I have dealt only with the clinical aspects of the disease from the point of 
diagnosis during the febrile period. It is, however, often important from an epidemio- 
logical point of view to detect cases which have recently had the disease but have 
recovered. I should like therefore to refer to certain symptoms in convalescence which 
occur frequently and may persist for weeks or even months after recovery. At the begin- 
ning of convalescence the patient’s mental condition is often far from normal. His 
mental processes are slowed down; he speaks very deliberately and cannot immediately 
reply to simple questions. This state may continue for some weeks and during this 
time an attack of mental confusion or even acute delirium may recur. A disconcerting 
symptom may be the sudden occurrence of transient delusions in a convalescent who is 
apparently absolutely normal mentally. I was much struck with the frequency in which 
these occurred in members of our own units. A symptom which persists long during 
convalescence is a slight tremor of the hands, and localized paralysis, particularly of a 
limb, occurs during convalescence in a number of cases. Sudden syncope may supervene 
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at any time in convalescence and in almost all cases great cardiac exhaustion is very 
manifest for some weeks after the illness. Localized gangrene, including cases of cancrum 
oris, is, of course, common in cases of typhus, and, though it often develops in the course 
of the illness, I have seen a number of cases where it only developed some time after the 
temperature fell. One or more of the above symptoms occurring in a typhus-infected 
area in an individual apparently weak, either from under-nourishment or as the result 
of indefinite illness, may suggest that the person has actually had an attack of typhus. 
When it is possible to carry it out, the Weil-Felix reaction is, of course, of value during 
convalescence in determining missed cases. ‘The duration of the agglutinating pro- 
perties of the blood is, however, variable. 

With regard to second attacks, though these certainly do occur, they are rare, and, 
generally speaking, a single attack is considered to confer life-long immunity. Neverthe- 
less, the great difference in the virulence of the strains, with the consequent variation of 
mortality in successive epidemics in the same country, and the frequency with which 
patients in an endemic area state that they have previously had the disease, perhaps 
as a child, suggest that second attacks may possibly be commoner than is generally 
supposed, I should add, however, that the element of doubt which may arise in diagnosis, 
together with the fact that there is generally only the patient's statement as to the 
previous diagnosis, makes any accurate conclusions impossible under epidemic conditions. 


ADMINISTRATIVE MEASURES OF CONTROL OF WIDESPREAD EPIDEMICS 

Though the measures taken are not likely to be applicable to Great Britain it may be 
of interest to outline the broader administrative steps we took when dealing with widespread 
epidemics of typhus fever. 

The personnel of a number of units was established, including doctors, nurses, and 
subordinate medical auxiliaries: All were young and all were protected by the use 
of special clothing. Arrangements were made for the regular disinfestation of the 
garments and for bathing the personnel. The stores required included portable baths 
and showers, fuel for heating water, soap, hair clippers and scissors, nail brushes, towels, 
&c., in addition to as good rations as it was possible to obtain. Units were sent into the 
various regions and were administered centrally in Poland from Warsaw, in Russia from 
Moscow and Kuibyshev, and, two years ago, in China from Chungking and Sian. 

The next step was to put a cordon round healthy areas, with the aid of the military 
and barbed wire, to prevent the ingress of infected refugees. This was in many cases done 
locally, though eventually a cordon had to be established right across Europe, from North 
Poland to Rumania. Refugees were only allowed to enter this “clean” zone at certain 
points established ‘on the roads and railways. Patrols watched the open country and 
brought stragglers into the disinfesting points. At each such point were arrangements 
for bathing and disinfestation, and all persons passing the cordon were thoroughly 
“ de-loused ” with their belongings. The size of the work may be gathered from the fact 
that at one centre alone—Baranowice, on the Polish-Russian frontier in 1921—-we were for 
a long time disinfesting each day 10,000 refugees returning to Poland frem Russia. The 
method of disinfestation varied according to the country and the apparatus available. 
In Poland, steam and cyanide were both used, the latter being employed on an extensive 
scale on the frontiers. At Baranowice, where the refugees arrived chiefly by train, a 
tunnel was built, into which hydrocyanic gas could be introduced. On the arrival of each 
train, all the passengers were given a blanket and told to strip, leaving their garments 
and all their belongings on the train. Each person was then bathed in hot water with 
soft soap and paraffin, while the train was backed into the tunnel, the engine uncoupled, 
and cyanide gas liberatetl in the tunnel. When the bathing of the refugees was com- 
pleted, the train was pulled out of the tunnel by means of a rope attached to a locomotive 
and was allowed to air. In due course the passengers dressed, gave up their blankets, 
and continued on their journey. In Mesopotamia, we used a locomotive with waggons 
attached, into which steam, first saturated and superheated, could be passed. The train 
included accommodation for personnel and thus constituted a unit which could be moved 
to any point where typhus broke out. 

In Russia, we utilized the Russian baths, with which every village is equipped. These 
are log huts in which fires are made under heaps of stones, which are thus heated 
to a high temperature. Buckets of water are thrown on the stones, the water immediately 
evaporating into clouds of steam. The population was first bathed and de-loused in 
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the bath, and then the amount of heat and steam were increased so as to deal with the 
bedding and clothing. Subsequently, no further water was thrown on the stones, and the 
heat of the hut was allowed to dry out the material. 

For furs, which are very readily infested with lice and which do not lend themselves 
to the ordinary methods of disinfestation, crude naphthalene was used. A large box or 
chest was constructed at the entrance to the house and half-filled with crude naphthalene. 
Into this all furs and outer garments were dropped on entry to the house and left there 
until the following morning. I should mention that in winter in a cold country it is, 
of course, sufficient to hang one’s garments in the open for the night for every louse 
to be destroyed. Whether the nits survive or not depends on the degree of cold, but 
there is in any case no evidence that these can transmit the disease. 

In China, where padded garments have to a great extent superseded furs, brick ovens 
were used, These could be built rapidly in large numbers of local unburnt brick, and were 
heated with wood fuel or oil. The material for disinfestation was introduced and left for 
half an hour, care being taken to hang the bedding and clothing so that complete circu- 
lation of the hot air was provided for. Ironing was found very useful on a wide scale in 
Russia, households being supplied with a flat iron and instructions how to use it for the 
destruction of lice. Other improvised methods of dealing with lice were also employed; 
e.g. the Serbian barrel, sack disinfectors, &c., but these have two great drawbacks; firstly 
it is difficult to employ them on a really .big scale, and secondly the fact that the garments 
emerge wet is a very great disadvantage, especially in a country where all moisture at 
once freezes hard. A further immediate measure was the acquisition and equipping of 
houses as hospitals for the sick, including the provision of medical stores, food, &c., 
and ambulance facilities. 

On arrival in an area, we at once took steps to improve the nutritional conditions 
existing amongst the population. With typhus, especially if combined with malaria, 
a vicious circle is established. In the spring, the existence of these two diseases interferes 
with the proper sowing of the crops, with the result that the harvest is correspondingly 
decreased and malnutrition is increased, resulting in more typhus in the following winter 
and spring. This results in still less sowing during the spring and consequently more 
malnutrition in the following winter. To break this circle the first step was to import 
and issue food, and at one time over 5,000,000 were being fed daily. Concurrently, we 
imported large numbers of tractors, which, in lines of 30 each ploughing furrows 
3 miles long, worked throughout the twenty-four hours, running at night by the aid of 
headlights. Seedcorn from abroad and thousands of horses from Central Asia were 
imported at the same time, and within two years the nutritional condition of the popula- 
tion was completely altered and typhus rapidly fell to its endemic normal. This was 
a good example of the rapidity with which epidemic typhus in an endemic area reacts 
to improved conditions of life. 


CONTROL OF TYPHUS IN GREAT BRITAIN 

The lessons to be learnt from these notes regarding control of typhus in Great Britain 
may be conveniently summarized as follows: 

(1) All experience tragically demonstrates the great danger to which personnel working 
amongst typhus patients are exposed, and consequently the need for the most careful 
personal supervision of their activities by the medical officer in charge. The most dan- 
gerous part of the work is the search for cases, the work in the admission block of a 
typhus hospital, the removal and disinfestation of the bedding, and also, unless careful 
precautions are taken, the collection of blood for the Weil-Felix reaction. In view of 
the lower mortality at earlier ages, only young personnel should be utilized. In the 
various anti-typhus units with which I have worked I would never include anyone over 
40, and, where possible, only personnel under 30 were employed. No vaccine has yet 
been shown to protect workers under field conditions, so that in the meantime reliance 
should not be placed on immunization, as this may lead to relaxation of established 
methods of: protection. The hair of all personnel working with typhus cases should 
be cut short and if possible shaved, including hair on the body. Protective clothing must 
invariably be worn, and a suitable garment for this purpose is described in the recent 
memorandum of the Ministry of Health on louse-borne typhus fever (Memo 252/MED). 
I would emphasize that protective clothing should not be worn for more than two or 
three hours without changing. In practice it is remarkable how rapidly a louse deposited 
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on the uncongenial surface of cloth crawls about until it finds an aperture at the face 
or wrists, through which it can gain access to the warmth and sustenance provided by 
the naked flesh. 

Opinion is divided as to the necessity for using masks, but they should certainly 
be worn in any work in which the disturbance of dust may be involved, in view of the 
known high infectivity of the dried faces of lice. If masks are worn, they should either 
cover the eyes, or be supplemented by goggles, as infection can occur through dried 
fecal material falling on the conjunctiva. Gloves, coming well up the forearm, must, 
of course, be worn. Rubber gloves are the best, as they not only fit more closely on 
the forearm but they also allow of the finer manipulation required in the examination of 
the patient and the shaving, &c. during his disinfestation. While rubber gloves are 
the most suitable from many points of view, the ease with which they are torn con- 
stitutes in the field a grave drawback. For ambulance drivers, sanitary inspectors, dis- 
infestors, &c., closely woven cloth gloves with a snugly fitting gauntlet are suitable. With 
cloth gloves, however, it is in practice difficult to avoid the formation of folds between 
the gauntlet and the sleeve of the garment, down which lice can crawl if the outfit is 
worn for any considerable length of time. Gumboots or goloshes are the most useful 
footwear. It is worth mentioning for the benefit of any who may be called upon to 
actually work and live in a heavily infected typhus area after the war, that when it is 
necessary to sleep in squalid peasants’ houses, infested railway trains, &c., a special type 
of sleeping bag will be found to greatly lessen chance of infection. Such a bag, which I 
designed for use in Poland and Russia, was made of closely woven cotton material, about 
10-12 ft. long, drawn up at the end with a circular tape which could be fastened up from 
the inside. Over the face were two thicknesses of gauze supported by a light metal frame. 
The whole bag could be boiled, and forming, as it did, complete protection from the 
inroads of all insects—bugs, fleas and lice—enabled one to enjoy a quiet night in com- 
parative security. 

Secondly, I would stress the rapidity with which the disease spreads, and the difficulty 
of tracing “contacts” in practice. In connexion with the word “ contacts” there is no 
analogy among the diseases occurring in Great Britain to the period of infectivity of an 
individual who subsequently develops typhus fever. A “contact” is generally taken 
to cover any person exposed to infection from a patient during the time he is ill. In the 
case of typhus, however, the individual harbouring infected lice is capable of spreading 
infection from the day on which he acquires the disease to the time when he is diagnosed 
and disinfested, i.e. during the whole of the incubation period. The number of infected 
lice on an individual is, of course, far greater during the time he is actually suffering 
from the disease, but the incubation period cannot be overlooked from an epidemiological 
point of view. In this paper, therefore, the word “ contacts” is used in a much wider 
sense than ordinarily. The incubation period may be taken as twelve to fourteen days, 
and after this there is a period of four to five days before the rash develops so that, even 
if the disease is diagnosed at the earliest possible moment (which is exceptional in sporadic 
cases), there is a period of sixteen to seventeen days during which the patient has been 
making “contacts”. If, as is common in sporadic outbreaks, the disease is first recog- 
nized when the secondary cases occur, it can well be pictured how impossible it is to 
identify all the “contacts”. We are, therefore, often driven to the possibility of dealing 
only with the very immediate “contacts ’’—the family, fellow workers, &c., whereas 
the most remote “contacts” are much the more numerous and are largely unknown. 
It is for this reason that I am strongly of opinion that the reduction of lice amongst 
the population generally is as important as the tracing and disinfestation of more 
remote “ contacts ”’. 

A further point that should be mentioned is that the mechanical transference of the 
louse is, I believe, much the commonest method of infection. A louse probably rarely 
voluntarily leaves an individual in cold weather except when he has a high temperature 
or is dead. Mechanically, however, lice are transferred in a number of ways. They may, 
of course, be shaken from the individual on to his pillow and sheets or, when he is 
undressing, on to the carpet and chairs of the bedroom. They can also be shed as 
their host walks or sits down, so that shop floors, railway compartments, &c., and particu- 
larly the walls and flooring of public markets become sources of infection. Perhaps 
one of the commonest methods of transference is rubbing shoulders in a crowd. This 
was certainly the case in Poland and Russia, where men visiting the market to purchase 
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food for our Units almost invariably returned with one or more lice upon them. In a 
typhus area, it is remarkable how chary people are of entering a crowd and how everyone 
in walking takes the greatest care not to touch any passer-by. This is a very 
important precaution, as a number of our personnel, not connected with typhus work, 
almost certainly acquired their attack of the disease from individual lice brushed off 
from passers-by in. walking along a crowded street. Single lice can, of course, transmit 
the disease and an interesting fact is that many individuals in our Units, including 
myself, who developed typhus or relapsing fever never knew that they had had a louse 
upon them. It is doubtful whether infection occurs by regurgitation as in the case of 
the plague flea, and the ordinary method of infection is by self-inoculation—the individual 
scratching the bite and so crushing the louse and rubbing in the contents of its intestinal 
canal. 

I have emphasized earlier how directly epidemics of typhus, even in endemic areas, 
are seeubeual “tth malnutrition, and a point of great practical importance is the rapidity 
with which a widespread outbreak wanes in the face of improved nutritional and economic 
standards in the population generally. Once the disease is established in a community, 
even on a small scale, steps should at once be taken to combat this important epidemio- 
logical factor. 

It is cleay that, as the disease can readily be carried by a single louse, disinfestation 
of the patient, the ‘* contacts”, the premises, the ambulance, and the personnel employed 
must be absolutely complete, and must therefore be done under the direct supervision of 
a medical officer. Not only must this officer assure himself beforehand that the disinfect- 
ing machine to be used is effective, but during disinfestation he must make certain that 
the apparatus is being correctly used. We all know the temptation, for instance, there is 
to use little or no saturated steam and an abundance of superheated steam, or to bundle 
blankets together for hot-air disinfection in order to save time. 


It is essential to reserve an ambulance for typhus cases and the vehicle which is 
chosen should be one which lends itself to complete cleansing of the interior and which 
affords no harbourage to insects. The patient, prior to removal, should be completely 
enveloped in an extra long sheet and lifted on to the stretcher so that any lice shaken 
off in the process are caught in the wrapping. 

I need not enter into all the details of the disinfestation of cases on arrival at hospital 
prior to admission to a ward, as these will suggest themselves in the light of my remarks 
with reference to the danger of the transference of the disease to personnel. There are, 
however, three important points: First, every hospital intended for typhus cases should 
be provided beforehand with a properly equipped admission block and a disinfecting 
apparatus and should be staffed by young personnel trained’in thorough disinfestation. 
Second, in addition to the destruction of the lice, the greatest care should be taken to 
ensure that all nits are also dealt with. The blood of a typhus patient is highly infectious 
for the two weeks of illness, and a nit which has been overlooked may hatch out, feed on 
the patient, and eventually cause the disease in the nurse. For this reason it has been 
recommended that all patients should undergo a second disinfestation a week after they 
have been admitted to hospital. Third, it is useless to place any reliance on disinfectants 
in the bath given to the patient, as it is impossible to utilize a sufficiently strong solution 
of an ordinary disinfectant to ensure the death of the insect in the relatively short time 
in which it is exposed. The removal of the lice by bathing in mechanical and ordinary 
soap, possibly soft soap mixed with paraffin, is sufficient if conscientiously applied with 
a nail brush after the patient has been shaved. 

The identification of the “ contacts” of a case of typhus offers very considerable diffi- 
culty and indeed, as mentioned above, it is difficult to define what actually constitutes a 
“contact” from the point of view of disinfestation. In the case of immediate “ contacts ” 
~——members of the same family, co-workers, &c.—the most thorough disinfestation must of 
course be carried out. With regard to more remote “ contacts ” the decision must, in my 
opinion, be made in the light of individual circumstances. Any individual who carries lice 
in an area where typhus exists is a danger to himself and to other people, and as such 
must be disinfested. The position is much more difficult in the case of persons normally 
clean who may, possibly only for a few moments, have been in contact with an individual 
who subsequently developed typhus. Probably the best method of dealing with these cases 
is to explain the danger to the individual concerned and advise him to undergo disinfesta- 
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tion. It is clear that it is impossible either to trace or disinfest any but a small pro- 
portion of the more remote “contacts” of a man who for twelve days and_ possibly 
sixteen has been living an ordinary life, travelling by bus or train, at the cinema, in 
shops, &c., and who has subsequently developed typhus. It is for this reason that it is 
essential to insist on the general disinfestation of the population in addition to measures 
against all known “ contacts”. “ Contacts” should be kept under surveillance for three 
weeks. 

With regard to the disinfestation of the premises, cyanide gas is the most satisfactory. 
Indeed we have no evidence that sulphur or formalin as applied in ordinary disinfection 
has any certain lethal effect on lice or Rickettsia bodies. The fact that armchairs, sofas, 
wardrobes, &c., are all likely to be infective in the bedroom of a typhus case, and that 
none of these can readily be disinfested in an ordinary disinfector, apart from the danger 
of handling and transporting them, makes disinfestation in situ essential. Bedding and 
clothing of the patient and the immediate “ contacts” should be particularly thoroughly 
disinfested. It is important te remember that lice may drop from such material and the 
disinfecting station should, therefore, be reserved entirely for typhus bedding and clothing 
until this has been dealt with. Subsequently, and before any other material is intro- 
duced for disinfection, the station must be thoroughly cleansed. One point that may be 
overlooked is the fact that clothing may have been sent to a laundry from a case who later 
developed typhus. The method to be employed for disinfestation will generally be 
determined by the disinfecting apparatus available. Saturated steam is, of course, 
thoroughly effective as is hot air, provided the garments, &c., are so suspended as to 
allow of free circulation of air about them. Rickettsia and lice are both killed by exposure 
to dry heat for five minutes at a temperature of 140° F., and instantly by exposure to a tem- 
perature of 212° F. when moist heat is utilized. Finally, in this connexion, when disin- 
festation is completed the cleansing of the ambulance, bedding van, disinfecting station, 
and the personnel engaged must not be overlooked, 


Immediately typhus occurs, all practitioners should be kept informed of the existence 
and extent of the disease in their locality, and if necessary a brief description of some 
of the important diagnostic signs should be circulated. ‘The ease with which cases of 
typhus are missed is well shown in figures given by Davidson and Cruickshank. In the 
period 1901 to 1926, 87 groups of cases occurred in Glasgow, and in 36 of these the 
diagnosis of the primary case was missed. The analysis of the diagnosis of the first case 
in each group was: Typhus 51; enteric fever 22; pneumonia 5; other diseases 9. 

As typhus may masquerade under such varying clinical forms, all death certificates 
should be scrutinized by the Medical Officer of Health for suspicious deaths and he 
should keep in constant touch with all doctors in his area engaged in general practice. 
In addition a close search for cases must be maintained by the Medical Officer of Health 
and his staff, particular regard being paid to cases of illness where a doctor is not in 
attendance. In view of the mildness of the disease amongst children, absentees from 
school must be closely investigated. Propaganda informing the public how the disease is 
carried, how lice can be killed and outlining the disinfecting facilities available is of the 
greatest importance. 

CONCLUSION 


Though under-nourishment and fatigue render individuals more liable to typhus, the 
disease will readily attack individuals in perfect health and living under good conditions, 
and if typhus is imported into this country at the present time, the first case may well not 
be associated with conditions of poverty, dirt or malnutrition. The present constant air- 
traffic between the Continent and this country is limited to a type of individual who is 
unlikely to harbour lice, but who may easily be infected abroad and develop the disease 
after arrival. Refugees and prisoners of war arriving in this country, are, of course, in 
another category. The great variation in the virulence of the strains constitutes a further 
complication, and it must not be forgotten that an initial case in Great Britain occurring 
in a well-nourished subject may be cither of the grave, classical type, or very mild, and 
thus readily overlooked. I would emphasize the rapidity of the spread of the disease in a 
louse-infested population, the difficulty of the diagnosis, the necessity for complete 
thoroughness in disinfestation and the importance of detailed supervision of the protec- 
tion of personnel, in view of the great danger to which they are exposed. 
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Laboratory Investigations on Typhus 
By G. M. Finpiay, M.D. 


Wellcome Bureau of Scientific Research, London 


Tue following points are dealt with: (1) Diagnosis. (2) Specific treatment. (3) Pro- 
phylactic immunization. 

(1) Diagnosis.—Unequivocal evidence that the disease is typhus can be obtained only 
by isolation and passage of the Rickettsiz in susceptible animals. In suspected cases of 
typhus blood should be removed and inoculated intraperitoneally into guinea-pigs and 
rats. When whole blood is employed it is rare to obtain Rickettsia after the seventh 
day. The blood should be allowed to clot in the refrigerator, the serum removed and the 
clot ground up in physiological saline; if injected intraperitoneally in doses of 2 to 5 c.c. 
a positive reaction can often be obtained during the whole febrile period and sometimes 
during convalescence. If the Rickettsia of exanthematic typhus are present in the blood 
of the patient a febrile reaction about 40° C. (104° F.) can be expected in the guinea- 
pig after an interval of about seven to twelve aays: if the Rickettsia of murine or endemic 
typhus are present the guinea-pigs will exhibit an orchitis in addition to fever. In guinea- 
pigs infected with exanthematic typhus there are no macroscopic lesions post mortem, but 
histologically in the brain are to be seen small collections of round cells, not necessarily 
related to the perivascular spaces. In guinea-pigs infected with murine typhus the tunica 
vaginalis is highly inflamed. Rats inoculated intraperitoneally with blood containing 
murine typhus Rickettsia show a febrile reaction and some degree of inflammation of the 
tunica vaginalis: when exanthematic typhus Rickettsia are present there is either no or 
only a transient febrile reaction in rats. In Mexico and China especially, strains of 
Rickettsia have been isolated which appear to be intermediate between murine and 
exanthematic typhus since they cause only slight scrotal reactions in the guinea-pig. 

Passage of exanthematic typhus in guinea-pigs is- best carried out by intraperitoneal 
injection of | c.c. of equal parts of 109%, suspensions of infected guinea-pig spleen and 
brain in physiological saline. The murine strain can also be passaged in series by intra- 
peritoneal injection of scrapings of the tunica vaginalis in guinea-pigs or in rats by intra- 
peritoneal injection of a 10% suspension of brain. 

Until recently it was thought that the “ nodules ” found histologically in the brains of 
guinea-pigs were specific for — Recently, however, Pinkerton and Henderson (1941) 
have described cases of toxoplasmosis in adults in which injection of the blood intra- 
peritoneally into guinea-pigs caused a febrile reaction closely resembling that seen in 
‘experimental typhus and also small collections of round cells in the brain. oe 
may be found in the exudate from the peritoneal cavity of the guinea-pigs. uman 
toxoplasmosis has not been described in this country although toxoplasms have been 
isolated from field voles (Microtus agrestis), ferrets, wombats at the Whipsnade Zoo and 
domestic rabbits. 

The most commonly used test for typhus is the agglutination by the sera of typhus 
patients of the O strain of Proteus X19. A positive agglutination reaction should be 
obtained macroscopically by the end of the first week and often by the fourth or fifth 
day. Romero Escacena (1941), in an account of the typhus epidemic that occurred in 
Spain in the early months of 1941, mentions one case, however, in which the Weil-Felix 
reaction did not become positive till the nineteenth day of the disease, while in others 
the reaction was negative on the sixth, seventh or eighth day of illness, though subse- 
quently it became positive. The reaction persists for some months after convalescence has 
been reached. The maximum titre against Proteus OX19 varies very much, not infre- 
quently the serum may agglutinate the organism in a dilution of 1:5,000 to 1: 10,000, 
sometimes even up to 1: 100,000. There is often a relationship between the maximum 
titre and the severity of the disease, the titres being highest when the disease is grave. 
OX2, another variety of Proteus, is agglutinated to a lower titre by typhus sera while with 
the OXK strain of Proteus which agglutinates with tsutsugamushi sera there is usually 
no agglutination or only a faint trace. 

In murine typhus the Weil-Felix reaction presents the same characteristics as in the 
exanthematic form but both OX19 and OX2 are agglutinated in lower titres, the maximum 
being rarely above 1: 10,000 and usually between 1: 200 to 1:2,000 (Spencer and Maxcy, 
1930). In carrying out the Weil-Felix test it is important to include a known negative 
serum in order to make certain that the strain of Proteus used is not spontaneously 
agglutinable. 

There are certain other diseas?s in which a positive Weil-Felix reaction may be obtained, 
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the most important of which is undulant fever. Kemp, Wright, and Wayne (1933) found 
that in cases of undulant fever various Proteus strains were agglutinated in titres ranging. 
from 1:80 to 1:240, while more recently Foshay (1940) and Calder (1941) have reinvesti- 
gated the question and have found that the sera of patients with chronic brucellosis may 
agglutinate Proteus OX19 in higher dilutions than the homologous Brucella organisms. 
Adsorption of such sera with the homologous Brucella strain reduces the titre for 
Proteus OX19 by a quarter, but after adsorption with Proteus OX19 there is no removal 
of Brucella agglutinins. There is, of course, no reduction in specific rickettsial agglutinins, 
Many years ago Nicolle and Comte (1910) observed that serum from a typhus patient 
agglutinated Br. melitensis while a similar finding was recorded by Zinsser and Bayne- 
Jones (1934). The agglutinins for Br. melitensis, however, disappeared at the time when 
the Weil-Felix reaction developed. Pinkerton and Henderson (1941), in one of their 
cases of toxoplasmosis in man, found agglutinins for Proteus OX19 in the serum in a 
dilution of 1:160. The important point in these cases is that there is no increase in the 
agglutinin titre with the progress of the disease. This increase is of more importance than 
the maximum agglutination titre. It must, however, be remembered that in addition to 
rapid increases there may also be rapid decreases in the agglutinin titre, a finding first 
noted by Schrotter (1921) and again in Spain by Romero Escacena (1941). 

It is as well to recall that typhus may cause non-specific increase in the agglutination 
reactions for typhoid organisms: in these anamestic reactions the increase is almost 
entirely in the flagellar or H agglutinins. ; 

Apart from the agglutination of Proteus OX19 by the sera of typhus patients it is 
possible to elicit a specific agglutination of typhus Rickettsiz, as first shown by Otto and 
Dietrich (1917) and Weigl (1923). Fairly consistent results have been obtained with the 
sera of patients recovered from exanthematic typhus in Libya by using suspensions of 
exanthematic typhus Rickettsiz obtained from the yolk sac of developing chick embryos. 
The conditions for optimal agglutination, the times at which the agglutinins appear or 
disappear and the maximum titres obtained require further investigation. The same 
applies to the complement-fixation test. Positive results have been obtained with 
endemic typhus antigens from the yolk sac of chick embryos by Bengtson (1941) 
and similar results have been obtained with exanthematic typhus Rickettsiz obtained 
from the same tissues. Further studies are in progress. 

Attention must also be drawn to another test by which it is possible to demonstrate 
the existence of rickettsicidal bodies in the sera of persons who have recovered from 
typhus. Giroud (1938) has shown that when typhus Rickettsiz are injected intradermally 
into rabbits there occurs a specific nodular reaction in the skin. By mixing dilutions of, 
the serum to be tested with suspensions of Rickettsia before intradermal injection it is 

ossible to show the presence in sera from convalescent cases of typhus of rickettsicidal 
immune’ bodies as well as the titre of these immune bodies. 

(2) Specific treatment.—No chemotherapeutic compound capable of influencing the 
course of typhus in man or experimental animals has yet been found. The use of 
convalescent serum was first suggested by Nicolle and Conseil (1920) who found that 
20 c.c of convalescent serum given during the incubation period might produce some 
attenuation of the disease but was very little good in the treatment of acute infections, 
a result recently confirmed by Romero Escacena (1941) in Spain. Later Nicolle and 
Conseil (1925) suggested the use of sera from donkeys inoculated with infected guinea- 
pig brain, while still more recently Durand and Balozet (1940) have used the sera of 
horses hyperimmunized by repeated injections of mouse lung infected with exanthematic 
typhus Rickettsiz. A small amount of hyperimmune horse serum is available in this 
country. Kurotchkin, van der Scheer and Wyckoff (1940) have also prepared a serum 
in rabbits by injection with egg yolk sac material infected with exanthematic typhus. 
The serum, which can be purified by the same means used in purifying antipneumococcal 
rabbit serum, has a high neutralizing power when tested in guinea-pigs, but its use in the 
treatment of human beings has not yet been attempted. 

(3) Prophylactic immunization.—The first efforts on a large scale to immunize against 
typhus were made in Poland by Weigl (1930); since then a number of different methods 
have been suggested. These may be divided into those which employ (a) murine typhus 
Rickettsia, (b) exanthematic typhus Rickettsiz. 

In North Africa living murine typhus Rickettsia have been used, either after passage 
through mouse brain and envelopment with egg yolk (Laigret et al., 1937; Laigret and 
Durand, 1939), or after attenuation with bile (Blanc, 1938). Rickettsiz from the feces of 
rat fleas have also been used by Blanc and Baltazard (1940) in Morocco. 
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Although these vaccines have been used on a large scale there are no accurate figures 
by which to assess their values. In Europeans severe reactions indistinguishable from 
murine typhus have been recorded. In Spain a living murine typhus virus is reported by 
Romero Escacena (1941) to have been used on about 500 persons in Seville. Although 
there was a complete absence of reaction after the injection there was likewise a complete 
absence of evidence that it in any way influenced the course of the epidemic among the 
asylum inmates on whom it was used. ; 

Apart from the danger of severe reactions it seems inadvisable to use living murine 
Rickettsiz in a country where the population is louse-infested, in view of the possibility 
that after passage through the louse, the murine typhus Rickettsia may be converted 
into the exanthematic typhus Rickettsiz. 

Ruiz Castaneda (1941) has proposed the use of a killed vaccine prepared by intranasal 
instillation of murine typhus Rickettsiz into rats and mice. Since the exact antigenic 
relationship of murine and exanthematic typhus Rickettsiz is at present unknown, it 
seems to employ murine Rickettsia when a similar vaccine can be prepared 
from killed exanthematic typhus Rickettsiz. : 

The use of killed exanthematic Rickettsiz appears to have been initiated by Da Rocha 
Lima (1918), who found that repeated injections of phenolized emulsions of lice infected 
with classical typhus conferred some degree of immunity. 

This work was continued and extended by Weigl (1930) who used the phenolized 
intestinal contents of lice infected per rectum with Rickettsia prowazeki. The method 
has been used in Poland, Slovakia and Ethiopia and appears to have been of considerable 
value (Radlo, 1937; Drbohlav, 1938; Mariani, 1939). The serological response of indi- 
viduals after vaccination by this method has been studied by Liu, Zia and Wang (1938). 
Both the Weil-Felix reactions and specific typhus rickettsial agglutinins were positive in 
the majority of sera from persons recently vaccinated, but no parallelism or constancy 
between the titres of the respective antibodies was noted. The rickettsial agglutinins, 
however, waned more rapidly than the Proteus agglutinins. It seems probable that 
immunization by this method should be re-undertaken at the beginning of each typhus 
season. This conclusion has also been reached by Parker (1941) after fifteen years’ experi- 
ence of a Rocky Mountain spotted fever vaccine prepared from the tissues of injected 
ticks. Apart, however, from the delicate technique of injecting Rickettsia into the 
rectums of lice, Weigl’s method of immunization implies a large staff of immune persons 
on whom the lice can be fed while the Rickettsiz are multiplying in the intestines of 
the lice. 

Two other methods of vaccinating by killed exanthematic typhus Rickettsia have been 
introduced. Durand and Giroud (1940) prepared a formalinized vaccine from the lungs 
of mice injected intranasally with Rickettsia prowazeki, while Cox and Bell (1939) prepared 
vaccines from the yolk sacs of developing chick embryos. Neither of these vaccines gives 
rise to any immediate or remote reaction on injection. Although it is easy to induce 
immunity in guinea-pigs by the injection of either of these vaccines their application to 
human immunization has not been exhaustively studied. Investigations are now pro- 
ceeding on a number of volunteers who have been injected with the egg yolk vaccine 
prepared in various laboratories; of 37 persons who have received injections with one egg 
yolk vaccine only one has shown any rise in the agglutinins for Proteus OX19 and in 
specific rickettsial agglutinins, while one serum has shown rickettsicidal bodies when tested 
intradermally in rabbits by Giroud’s method. These poor results combined with the fact 
that laboratory workers who have been immunized by the egg yolk vaccine have subse- 
quently contracted typhus suggest that further —— must be undertaken to determine 
a satisfactory method of immunization against exanthematic typhus. At present at least 
three injections of the vaccine must be given, probably at least once a year; a method 
which will confer immunity after a single injection would be far preferable. 
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Discussion.—Professor P. A. BUXTON said that in a clean community, with adequate 
facilities for washing of the person and of underclothes, the body louse could not exist. 
The body louse was common at present in the tramp community, and he thought it was 
also more common than was generally suspected in labour camps, among men employed 
in building jobs and the like, where washing facilities might be small. On the subject 
of head lice, K. Mellanby had collected statistics which showed that in schoolgirls in 
cities infestation was as high as 50%, among boys it was never quite so high, while 
among adolescents the rate remained high in girls but fell away among boys. ‘Oppor- 
tunities had recently arisen of collecting data with regard to young women going into 
certain types of employment, and the results were consistent with Mellanby’s figures. 
There were many cities and industrial areas in this country where the infestation rate 
of head lice among girls and young women was not far short of 50°. The relation of the 
head louse to typhus fever was not known, but the head louse could not be satisfactorily 
distinguished from the body louse, and it was known that they were very closely related. 
In considering the transmission of typhus the safe line to take would be to suppose 
that the head louse might be dangerous, though perhaps not as dangerous as the body 
louse. 

Dr. FELIX: The previous speakers were not quite correct in stating that the Proteus 
= Vig reaction appears too late 1 in the disease to be of assistance in the early diagnosis of 

cases. In fact the reaction is positive in about 75% of cases on or before the fourth 
or fifth day of illness, and the maximum titres reached shortly before or after defer- 
vescence are very high. The remaining 25% of cases show a significant O19 reaction 
about the sixth or seventh day, and the maximum titres reached are low. The latter 
group comprises the most severe cases, including the fatal cases, and the very mild, 
abortive cases. The type of the curve of agglutinin production is thus related to the 
clinical course of the disease. 

It is also not quite correct to state that the agglutinins disappear too early in con- 
valescence to be of value in the search for missed or abortive cases of typhus. How 
long after the attack a significant O.V1g titre is found depends on the height of the 
maximum titre that has been attained during the attack. In most cases a retrospective 
diagnosis can be made from the agglutination test during three or four months following 
the attack of typhus. In some cases a significant agglutinin titre persists for much 
longer time. The O.V 19 reaction also is positive in cases of so-called unapparent infection, 
showing no clinical symptoms at all. Such cases are of particular epidemiological 
importance in countries where typhus is endemic. 

I cannot share the pessimistic view expressed by Dr. Findlay with regard to active 
immunization against louse-borne typhus. There was little doubt that Weigl’s louse 
vaccine, made from the dissected guts of infected lice, was an effective immunizing 
agent. The view has long been held that the virus in the infected louse gut has some 
peculiar properties which tissue virus from man or laboratory animals does not possess. 
It now appears to be likely that this is due to quantitative rather than qualitative differ- 
ences, and if this is the case one is justified in expecting further improvement in the 
methods of growing and preserving Rickettsia to yield vaccines of an efficacy equal 
to that of Weigl’s louse vaccine. 
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On the Need for Abandoning Much in Immunology that has 
been Regarded as Assured 


By Sir Atmrorn E. Wricut, M.D., F.R.S. 


Part 
TECHNIQUE 


Ir will be well to deal first with the methods which have been employed in these 
researches. 


(1) An Improved Technique for Making a Glass Pricker 

Three forms of glass prickers can be used for drawing blood from the finger. 

The first is the ordinary glass pricker which is made by drawing out a piece of glass 
capillary tube, without giving the matter any special attention, in the peep flame of a 
Bunsen burner. The conical pricker so obtained has every possible demerit. It opens up 
a minimum of capillaries, and so furnishes very little blood; and it takes toll for what 
little blood it gives in the form of a good deal of pain—for the rapidly expanding cone, 
which follows upon the sharp point, forcibly prises the tissues asunder. 

The second form of glass pricker is the gouge pricker, which was suggested by the late 
Dr. Clemenger, one of my fellow-workers. This 1s made by inserting a pin into the open 
end of a capillary tube, and breaking away its walls, first on one side and then on 
another, until the capillary tube, which was originally cylindrical, has been converted into 
a sharp-pointed gouge. 

The third form is the sliver pricker which is illustrated in figs. 1 and 2. This con- 
sists of a pointed, thin, lancet-shaped blade which goes in almost painlessly and gives, 
because it cuts across a great number of capillary vessels a copious flow of blood. The 
method of making a sliver pricker is shown in fig. 2. 

We begin by choosing a fairly stout capillary pipette, and preferably one which runs 
out, as shown in the figure, into an eccentrically disposed stem. We then take a sharp 


FIG. 1. 


glass-cutting knife or a writing diamond and make a very short and very superficial 
scratch on the upper surface of the neck of the pipette before it runs out into the stem. 
This done, we, holding the pipette in the position shown in the diagram, place our thumb- 
nail underneath the lower wall of the capillary stem about 2 cm. from the scratch and 
then bring upward pressure to bear here, while downward pressure is, so as to make this 
point the fulcrum, applied to the upper wall of the capillary stem at a point about 2 cm. 
distally to where the thumb-nail is placed. eee 

By this procedure we split off a sharply pointed and very thin sliver from the lower 
wall of the capillary tube. With a pricker of that kind it 1s quite easy to obtain 1 c.c. 
or even more of blood from one or more almost painless pricks made at the base of the 
finger-nail. 
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the most important of which is undulant fever. Kemp, Wright, and Wayne (1933) found 
that in cases of undulant fever various Proteus strains were agglutinated in titres ranging 
from 1:80 to 1:240, while more recently Foshay (1940) and Calder (1941) have reinvesti- 
gated the question and have found that the sera of patients with chronic brucellosis may 
agglutinate Proteus OX19 in higher dilutions than the homologous Brucella organisms. 
Adsorption of such sera with the homologous Brucella strain reduces the titre for 
Proteus OX19 by a quarter, but after adsorption with Proteus OX19 there is no removal 
of Brucella agglutinins. There is, of course, no reduction in specific rickettsial agglutinins. 
Many years ago Nicolle and Comte (1910) observed that serum from a typhus patient 
agglutinated Br. melitensis while a similar finding was recorded by Zinsser and Bayne- 
Jones (1934). The agglutinins for Br. melitensis, however, disappeared at the time when 
the Weil-Felix reaction developed. Pinkerton and Henderson (1941), in one of their 
cases Of toxoplasmosis in man, found agglutinins for Proteus OX19 in the serum in a 
dilution of 1:160. The important point in these cases is that there is no increase in the 
agglutinin titre with the progress of the disease. This increase is of more importance than 
the maximum ——— titre. It must, however, be remembered that in addition to 
rapid increases there may also be rapid decreases in the agglutinin titre, a finding first 
noted by Schrotter (1921) and again in Spain by Romero Escacena (1941). 

It is as well to recall that typhus may cause non-specific increase in the agglutination 
reactions for typhoid organisms: in these anamestic reactions the increase is almost 
entirely in the flagellar or H agglutinins. 

Apart from the agglutination of Proteus OX19 by the sera of typhus patients it is 

ossible to elicit a specific agglutination of typhus Rickettsiz, as first shown by Otto and 

Dietrich (1917) and Weigl (1923). Fairly consistent results have been obtained with the 
sera of patients recovered from exanthematic typhus in Libya by using suspensions of 
exanthematic typhus Rickettsiz obtained from the yolk sac of developing chick embryos. 
The conditions for optimal agglutination, the times at which the agglutinins appear or 
disappear and the maximum titres obtained require further investigation. The same 
applies to the complement-fixation test. Positive results have been obtained with 
endemic typhus antigens from the yolk sac of chick embryos by Bengtson (1941) 
and similar results have been obtained with exanthematic typhus Rickettsiz obtained 
from the same tissues. Further studies are in progress. 

Attention must also be drawn to another test by which it is possible to demonstrate 
the existence of rickettsicidal bodies in the sera of persons who have recovered from 
typhus. Giroud (1938) has shown that when typhus Rickettsiz are injected intradermally 
into rabbits there occurs a specific nodular reaction in the skin. By mixing dilutions of 
the serum to be tested with suspensions of Rickettsiz before infradermal injection it is 

ossible to show the presence in sera from convalescent cases of typhus of rickettsicidal 
immune bodies as well as the titre of these immune bodies. 

(2) Specific treatment——No chemotherapeutic compound capable of influencing the 
course of typhus in man or mpeamed animals has yet been found. The use of 
convalescent serum was first suggested by Nicolle and Conseil (1920) who found that 
20 c.c of convalescent serum given during the incubation period might produce some 
attenuation of the disease but was very little good in the treatment of acute infections, 
a result recently confirmed by Romero Escacena (1941) in Spain. Later Nicolle and 
Conseil (1925) suggested the use of sera from donkeys inoculated with infected guinea- 
pis brain, while still more recently Durand and Balozet (1940) have used the sera of 

orses hyperimmunized by repeated injections of mouse lung infected with exanthematic 
typhus Rickettsiz. A small amount of hyperimmune horse serum is available in this 
country. Kurotchkin, van der Scheer and Wyckoff (1940) have also prepared a serum 
in rabbits by injection with egg yolk sac material infected with exanthematic typhus. 
The serum, which can be purified by the same means used in purifying antipneumococcal 
rabbit serum, has a high neutralizing power when tested in guinea-pigs, but its use in the 
treatment of human beings has not yet been attempted. 

(3) Prophylactic immunization.—The first efforts on a large scale to immunize against 
typhus were made in Poland by Weigl (1930); since then a number of different methods 
have been suggested. These may be divided into those which employ (a) murine typhus 
Rickettsiz, (b) exanthematic typhus Rickettsiz. 

In North Africa living murine typhus Rickettsiz have been used, either after passage 
through mouse brain and envelopment with egg yolk (Laigret et al., 1937; Laigret and 
Durand, 1939), or after attenuation with bile (Blanc, 1938). Rickettsiz from the feces of 
rat fleas have also been used by Blanc and Baltazard (1940) in Morocco. 


/ 
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Although these vaccines have been used on a large scale there are no accurate figures 
by which to assess their values. In Europeans severe reactions indistinguishable from 
murine typhus have been recorded. In Spain a living murine typhus virus is reported by 
Romero Kscacena (1941) to have been used on about 500 persons in Seville. Although 
there was a complete absence of reaction after the injection there was likewise a complete 
absence of evidence that it in any way influenced the course of the epidemic among the 
asylum inmates on whom it was used. ; : 

Apart from the danger of severe reactions it seems inadvisable to use living murine 
Rickettsiz in a country where the population is louse-infested, in view of the possibility 
that after passage through the louse, the murine typhus Rickettsia may be converted 
into the exanthematic typhus Rickettsiz. 

Ruiz Castaneda (1941) has proposed the use of a killed vaccine prepared by intranasal 
instillation of murine typhus Rickettsiz into rats and mice. Since the exact antigenic 
relationship of murine and exanthematic typhus Rickettsiz is at present unknown, it 
seems inadvisable to employ murine Rickettsia when a similar vaccine can be prepared 
from killed exanthematic typhus Rickettsiz. 

The use of killed exanthematic Rickettsiz appears to have been initiated by Da Rocha 
Lima (1918), who found that repeated injections of phenolized emulsions of lice infected 
with classical typhus conferred some degree of immunity. 

This work was continued and extended by Weigl (1930) who used the phenolized 
intestinal contents of lice infected per rectum with Rickettsia prowazeki. The method 
has been used in Poland, Slovakia and Ethiopia and appears to have been of considerable 
value (Radlo, 1937; Drbohlav, 1938; Mariani, 1939). The serological response of indi- 
viduals after vaccination by this method has been studied by Liu, Zia and Wang (1938). 
Both the Weil-Felix reactions and specific typhus rickettsial agglutinins were positive in 
the majority of sera from persons recently vaccinated, but no parallelism or constancy 
between the titres of the respective antibodies was noted. The rickettsial agglutinins, 
however, waned more rapidly than the Proteus agglutinins. It seems probable that 
immunization by this method should be re-undertaken at the beginning of each typhus 
season. This conclusion has also been reached by Parker (1941) after fifteen years’ experi- 
ence of a Rocky Mountain spotted fever vaccine prepared from the tissues of injected 
ticks. Apart, however, from the delicate technique of injecting Rickettsix into the 
rectums of lice, Weigl’s method of immunization implies a large staff of immune persons 
on whom the lice can be fed while the Rickettsie are multiplying in the intestines of 
the lice. 

Two other methods of vaccinating by killed exanthematic typhus Rickettsia have been 
introduced. Durand and Giroud (1940) prepared a formalinized vaccine from the lungs 
of mice injected intranasally with Rickettsia prowazeki, while Cox and Bell (1939) prepared 
vaccines from the yolk sacs of developing chick embryos. Neither of these vaccines gives 
rise to any immediate or remote reaction on injection. Although it is easy to indyce 
immunity in guinea-pigs by the injection of either of these vaccines their application to 
human immunization has not been exhaustively studied. Investigations are now pro- 
ceeding on a number of volunteers who have been injected with the egg yolk vaccine 
prepared in various laboratories; of 37 persons who have received injections with one e 
yolk vaccine only one has shown any rise in the agglutinins for Proteus OX19 and in 
specific rickettsial agglutinins, while one serum has shown rickettsicidal bodies when tested 
intradermally in rabbits by Giroud’s method. These poor results combined with the fact 
that laboratory workers who have been immunized by the egg yolk vaccine have subse- 
quently contracted typhus suggest that further research must be undertaken to determine 
a satisfactory method of immunization against exanthematic typhus. At present at least 
three injections of the vaccine must be given, probably at least once a year; a method 
which will confer immunity after a single injection would be far preferable. 
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Discussion.—Professor P. A. BUXTON said that in a clean community, with adequate 
facilities for washing of the person and of underclothes, the body louse could not exist. 
The body louse was common at present in the tramp community, and he thought it was 
also more common than was generally suspected in labour camps, among men employed 
in building jobs and the like, where washing facilities might be small. On the subject 
of head lice, K. Mellanby had collected statistics which showed that in schoolgirls in 
cities infestation was as high as 50%, among boys it was never quite so high, while 
among adolescents the rate remained high in girls but fell away among boys. Oppor- 
tunities had recently arisen of collecting data with regard to young women going into 
certain types of employment, and the results were consistent with Mellanby’s figures. 
There were many cities and industrial areas in this country where. the infestation rate 
of head lice among girls and young women was not far short of 50%. The relation of the 
head louse to typhus fever was not known, but the head louse could not be satisfactorily 
distinguished from the body louse, and it was known that they were very closely related, 
In considering the transmission of typhus the safe line to take would be to suppose 
= the head louse might be dangerous, though perhaps not as dangerous as the body 
ouse. 

Dr. FELIX: The previous speakers were not quite correct in stating that the Proteus 
ON io reaction appears too lz ite in the disease to be of assistance in the early diagnosis of 
cases. In fact the reaction is positive in about 75° of cases on or before the fourth 
or fifth day of illness, and the maximum titres reached shortly before or after defer- 
vescence are very high. The remaining 25% of cases show a significant O19 reaction 
about the sixth or seventh day, and the maximum titres reached are low. The latter 
group comprises the most severe cases, including the fatal cases, and the very mild, 
abortive cases. The type of the curve of agglutinin production is thus related to the 
clinical course of the disease. 

It is also not quite correct to state that the agglutinins disappear too early in con-™ 
valescence to be of value in the search for missed or abortive cases of typhus. How 
long after the attack a significant O19 titre is found depends on the height of the 
maximum titre that has been attained during the attack. In most cases a retrospective 
diagnosis can be made from thé agglutination test during three or four months following 
the attack of typhus. In some cases a significant agglutinin titre persists for much 
longer time. The OY 19 reaction also is positive in cases ‘of so- -called unapparent infection, 
showing no clinical symptoms at all. Such cases are of particular epidemiological 
importance in countries where typhus is endemic. 

I cannot share the pessimistic view expressed by Dr. Findlay with regard to active 
immunization against louse-borne typhus. There was little doubt that Weigl’s louse 
vaccine, made from the dissected guts of infected lice, was an effective immunizing 
agent. The view has long been held that thé virus in the infected louse gut has some 
peculiar properties which tissue virus from man or laboratory animals does not possess. 
It now appears to be likely that this is due to quantitative rather than qualitative differ- 
ences, and if this is the case one is justified in expecting further improvement in the 
methods of growing and preserving Rickettsie to yield vaccines of an efficacy equal 
to that of Weigl’s louse vaccine. 
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